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The Outlook 


Mobility of Air Power 


N his series of interesting articles Capt. Macmillan has 

several times pleaded for the formation of a Blockade 

Command in the Royal Air Force, so as to ensure 
that attacks on German production should not be inter- 
rupted by diversion of bombers to other objectives. In 
his article this week he complains that British attacks on 
German production seem to have been less heavy of late, 
presumably because (so he reads the situation) some 
squadrons have been sent away to help in the fighting 
in the Mediterranean and Egypt, and he considers that 
wrong policy. 

This subject is dealt with very fully in the book, Air 
Power and Armies, by Wing Commander (as he then 
was) J. C. Slessor, and particularly on the pages 70 to 
80. The author of the book is now an Air Commodore, 
and at the outbreak of war was Director of Plans at the 
Air Ministry, so his opinion deserves to be treated with 
respect. We cannot quote extensively from the book, 
but may summarise the distinguished writer’s views by 
saying that he constantly pleads for the ‘‘ mobility ’’ of 
bombers, and is strongly opposed to tying up a certain 
number of them permanently to any one class of work. 
On page 60 he writes: ‘‘ Thus fighting troops are the 
primary objective during actual battle periods, whether 
in attack or defence. Attack on production assumes the 
first importance during what the Field Service Regula- 
tions describe as ‘ periods of inactivity’ on the ground. 
And midway between the two, supply in the field will 
probably be the most suitable objective during periods 
of preparation for battle on the ground... ” 

So, if it is true that a force of bombers has been 
diverted from the attack on German production to take 
part in the active operations in the Mediterranean, 
authority can be quoted for such action ; in fact, it was 
what was to be expected from the office of the Director 
of Plans. 


German Night Bombing 
‘HATEVER the spring may bring forth—and 
Lord Beaverbrook believes that Hitler will try 
an invasion of Britain in the spring—for the 
moment the Germans seem to have laid aside the idea 
of day bombing of this country. It is not really sur- 
prising that they should do so, for they met with a 
heavy and expensive defeat in the late summer and 
autumn ; but it is gratifying to see our very self-assured 
enemy giving up one of his pet war theories. His 
present policy gives the impression that he has also 
abandoned the idea of forcing Britain to surrender by 
frightfulness, if he ever believed in that possibility, 
which is more than doubtful. He still likes to kill 
Britons and wreck their homes when that can be done 
without too heavy a loss of German aircraft, but that is 
a normal manifestation of the brute beast in the modern 
Hun. The present tactics of the Luftwaffe are night 
raids against industrial cities, taking one after another 
in turn, and paying repeated visits to each. 

It was known to be a German theory before the war 
that night bombing could not be sufficiently accurate to 
give useful military results, and so the present behaviour 
of the enemy shows another confession of wrong calcu- 
lations. The smaller cities, though many of them are 
large enough when not compared with London, natur- 
ally make slightly more promising targets. There must 
be a greater chance of the bomb dropped at random 
hitting something of military importance. Still, how- 
ever, the night flying of the Germans is not highly skilful, 
and the bombers keep to a height which makes their 
aim speculative, despite the flares and the fire-bombs. 
These tactics are not those of a combatant sure of 
victory, but rather of a puzzled player who does not 
know what is the wisest thing to do text. And all the 
time war production goes on across the Atlantic where 
the Luftwaffe cannot reach it. 
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Crikey ! 

HE Minister for Aircraft Production let the cat 

out of the bag in his broadcast talk on Decem- 

ber 17 when he referred to the good work done in 
establishing air supremacy in the daytime by our 
“‘ fighter squadrons of Hurricanes, Spitfires, Defiants and 
Whirlwinds.’’ We shall probably never know whether 
Lord Beaverbrook did this deliberately or whether his 
close association with the production of the new and 
‘secret ’’ types of aircraft madé him momentarily forget 
the existence of a secret list. 

We prefer to think that Lord Beaverbrook takes the 
same view as Flight, that when the name has been given 
in an American journal, and a good deal more than the 
name, it is rather silly to maintain the silence which has 
been forced upon, and loyally observed by, every British 
journal and newspaper in the country. We drew atten- 
tion to this anomalous state of things in our issue of 
December 12, and since then an American correspondent 
il London has expressed to her newspaper in Chicago 
dissatisfaction with the reflection which must necessarily 
be cast on all American correspondents in this country 
by the untimely publication in America of the article 
in question. 

The Daily Telegraph has also taken the matter up and 
supported Flight in its exposure. As we are about to go 
to press, a question is being put in Parliament ; we await 
results with interest. 

We do not propose to assist the enemy by statinz 
whether we consider the information published in the 
American journal reliable or otherwise. But we feel that 
Flight readers are entitled to know that the Whirlwind 
is a Westland fighter of somewhat unorthodox design 
In the early days of its existence the local inhabitants 
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Hurricanes have given of the.r very best in the battle for the Libyan frontier. 
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of Yeovil came to nickname it the ‘‘ Crikey! ’’ as they 
could not well avoid noticing its great speed when Mr 
Penrose was out on test flights. At that time the famous 
Shell advertisement was a familiar sight, and the Whirl- 
wind did cause a rapid swing of the head of the onlooker 
as it flashed past. 

In addition to mentioning the name of the new fighter, 
Lord Beaverbrook also inferred, by grouping it with the 
three older types, that it has already seen active service 
and done good work. 


“Those 3,000 a Month” 

URING his talk the Minister for Aircraft Produc 

tion also paid a tribute to the workers in British 

aircraft factories who had, by their courage and 
disregard for air-raid danger, not only maintained but 
increased the weekly rate of production during 
November and December. The output in four months 
had been double that of last year. The output from 
America was increasing, and in 1942 it would reach “‘ the 
famous 3,000 a month.”’ 

That, of course, is comforting—if it materialises. But 
one is getting rather tired of all these astronomical 
numbers which roll so glibly off the tongues of polli- 
ticians. In fairness to the American aircraft construc- 
tors, it should be said here that they have never drawn 
the long bow to that extent. On the contrary, they 
have been almost unanimous in their efforts to get the 
politicians to take a realistic view of production prob 
lems ; 1,000 aeroplanes, let alone 10,000 aeroplanes, are 
not produced by merely placing the order. That is the 
easiest part of the transaction. If the materials are 
available the workers will not, we feel sure, fail to do 
their part in turning those materials into first-class air- 
craft and engines. 





With their Gladiator 


stable-mates they have established air ascendancy over the Regia Aeronautica 
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WAR in 


The Victory in Libya : 
Brave Work in 
Albania : The Air 
War in the North 


LL the countries border- 
ing the Mediterranean 
and all that make up 

the Near and the Middle East 
have been shaken to the core 
by the great British victory 
of Sidi Barrani. The British 
Army on the offensive was a 
new thing in this war, and all 
the Mediterranean peoples 
knew how the Army of the 
Nile was outnumbered by 
the great force under Marshal 
Graziani since the defection 
of the French troops in 
Tunisia, Algeria and Syria. 
What they did not know was 
the extent of the reinforce- 
ments sent out to Egypt from 
Great Britain as well as from 
India and the Dominions on 
the other side of the world. 
Command of the seas permits 
surprises of this nature to 
be sprung on a too confident 
opponent. Though he was 
known as a cruel Governor, the Italian Marshal had the 
reputation of being a good soldier, but be made the mis- 
take of despising his enemy. Consequently, his reputa- 
tion has now fallen grievously, while that of Sir Archibald 
Wavell stands very high. One would much like to know 
how General Weygand feels about it all, for not so many 
months ago he was commanding the French forces in 
Syria, and General Wavell was working as his close 
associate. 

After the first dash, the rate of the British advance 
was bound to slow up. The victorious troops had had 
an extremely trying time in the desert, apart from hard 
fighting in places, for some Italian divisions made a stout 
resistance. A sand storm worked up, and that would 
add much to the trials of both victors and vanquished. 
In an old-time battle, now would have been the time 
to push on the cavalry in pursuit, though horses need 
water in even larger quantities than men need it. The 
modern cavalry regiments are mechanised, and doubtless 
they are hurrying on the heels of the Italians with 
throttles open. Here one feels tempted to bring Macaulay 
up to date: 


‘* But under those fierce aircraft still thicker lay the slain ; 
“And after those swift Blenheims the Lancers toiled in 


| Good Air Work 


HE R.A.F. and Fleet Air Arm have manfully converted 

themselves into the air arm of the Army. They 
bombed all the Italian bases before the assault, they 
helped the troops by low flying attacks, and they pursued 
the defeated enemy. The single coast road is as bad a 
line of retreat as the mountain gorges in Palestine and 
Bulgaria were to Turkish and Bulgarian Armies in 1918. 
There is no escape from it. The Royal Navy also plays 
its part, shelling the roads at suitable points and smash 
ing up ships in the ports. One only wishes that there 
were ten times the number of aircraft which there are 
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VALONA VALEDICTION : An assortment of British bombs laid out on a Greek aerodrome 
awaiting transport to Albanian ports. 


in the Middle East Command, but it has been a great 
help to get the contingents from South Africa Rhodesia 
and Australia, all of which arrived without having to be 
escorted through the Mediterranean sea. 

Bardia is the most easterly of the important Italian ports 
in Libya, and, as one of the R.A.F, contributions to the 
success of General Wavell’s movement, it was very heavily 
bombed by the R.A.F. on December 16 both by daylight 
and during the following night. The Italians made every 
effort to defend it, but the R.A.F. bombers pressed home 
their attack with the greatest determination and reduced 
the port to an absolute inferno. 


British Air Mastery 

| ta addition to this, Italian aerodromes all along the coast 

were so successfully raided that large numbers of 
enemy aircraft were either destroyed or made unservice- 
able, and many of them have fallen into the hands of the 
British troops as they advanced. Consequently, the troops 
were not very much harried from the air as they moved, 
and for this they owe a big debt of gratitude to the R.A.F. 
British mastery of the air in Libya is very definite. 

In the course of this fighting, one Flying Officer shot 
down six Italian machines in a quarter of an hour. They 
were all Fiat CR 42 fighters, but proved no match for one 
Hurricane flown by an expert pilot who had won the D.F.C. 
in Palestine. Five of the Italians jumped with their 
parachutes. During the fight the Glycol tank of the Hurri- 
cane was pierced, and the pilot had to open his hood and 
keep his head outside, hoping that his machine would not 
catch fire. He flew blind through the smoke and fumes 
for three or four minutes, and finally contrived to land 
his machine behind the British troops in a cross wind. 

Whereas in Egypt the winter is the best time for cam- 
paigning, for only the nights are cold, the troops and 
squadrons in Greece have been suffering much from the 
season. The mountains over which the aircraft have to 
fly through storm, snow and cloud, are a perfect night- 
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mare to the pilots, but we hear of few iosses. It is not 
the custom to publish news of machines lost in accidents, 
only those lost through enemy action, but in some cases 
the expression ‘‘failed to return’’ leaves one in doubt 
as to whether the Fiats or the mountain storms were 
responsible. Despite everything. the R.A.F. squadrons in 
Greece keep flying and keep on damaging the Italian 
forces. The Regia Aeronautica has not been so much in 
evidence of late, for which the Greek troops are very grate- 
ful. It, too, has been suffering from the weather, and, 
moreover, its aerodromes have been frequently and heavily 
bombed by the R.A.F. and the Greek machines. 


How the Bridge was Broken 

ps a previous issue we told how bombing of a bridge on 
the road behind Koritza had helped the Greeks to take 

the town. It will be remembered that the attack was made 
by three Blenheims, of which only one came back. Here 
is the account given by the members of the surviving crew. 
The story is told by the sergeant pilot, air observer and 
air gunner of that aircraft: ‘‘ We were over Lake Okhrida 
at about 6,000 feet and above the clouds,’’ said the pilot. 
‘*We could see nothing below, so the Flight Commander 
ordered us to dive. We were astern of him and 350 m.p.h. 
showed on the clock. The other sergeant pilot peeled off 
and we never saw him again. We got down into the valley 
and spotted a lot of transport and troops on the road that 
wound through the valley. Ihe Flight Commander 
dropped bombs on the lorries and troops, and we machine- 
gunned them at the same time, doing a lot of damage. 
The ground fire was pretty intense, but it didn’t get us 
anywhere vital. I lost sight of the Flight Commander but 
saw a stone bridge, a three- or four-arch affair, over a 
ravine, with a convoy crossing it. We let go at it, got 
a direct hit, and bits of our own bombs came back and 
hit us. We still had some bombs left and went on down 
the valley towards Koritza, but there were no troops beyond 
the bridge. It looked as if we had blocked the road at 
Then fighters came after us, 


just about the right time. 
and we nipped into a‘cloud and came home. 

The observer told the same story, except he had more 
time to watch the effect of the large calibre bomb that 





struck the bridge: ‘‘I saw the bomb explode at one end 
of the bridge and the whole thing collapsed in a great cloud 
of stones and dust and fell into the ravine below.’’ 

The rear gunner added: ‘‘ When I saw the ravine, thé 
bridge no longer existed. I could see where it had been 
Nothing could get across that ravine. Earlier on I had 


seen a house go up, a bomb smack in the centre. I think 
it was the Flight Commander’s. I also saw his hits on the 


centre of the convoy, and he certainly wrecked it. You 
could see lorries all over the place and chaps running 
like mad.’”’ 

Six days later Greek troops marched into Koritza, a 
turning point in the campaign. 

Valona has been heavily bombed by the R.A.F. on a 
number of occasions lately. On December 17 the bombers 
made a night attack on Durazzo, the other main Italian 
seaport in Albania. The communiqué issued at Cairo gives 
this account of the incident :— 

“‘In Southern Albania, among other operations carried 
out by our aircraft, was a heavy raid on Durazzo. This 
successful night attack was made despite most unfavour 
able weather. Bombs were seen to cause large explosions 
in the dock areas. One large and other smaller fires wer: 
observed by our aircraft on leaving the target. Our aircraft 
returned safely.’’ 

Naples was raided once more by the R.A.F. on Decem 
ber 14, and, curiously enough, the Italians were the first 
to mention the raid in an official communiqué. It seems 
that a number of Italian warships had taken refuge in the 
harbour there, and bombs burst beside two of them. The 
Italians stated that ‘‘an Italian naval unit of medium 
tonnage was struck in the port. Damage is not serious 
but some 50 were killed and wounded among the crew 
A small sailing ship in the harbour was sunk.’’ Making 
due allowances for the regular Italian way of minimising 
damage, it may be gathered from this admission that the 
British bombs were more successful than had actually been 
hoped. The Italian Navy must be hard put to it to find 
a spot in which its ships will be really safe. 

Sometimes the bomber crews get back to their stations 
after queer adventures. One crew reported ‘‘ Missing, 
Feared Killed,’’ made its way back to its base in Greece 
after an unusual journey. The 
squadron raided one of the Albanian 
ports and two of the aircraft were hit 
by anti-aircraft shells One, badly 
damaged, had great difficulty in mak 
ing its way back to base. The pilot 
reported that his companion had also 
hit, one engine being 
stop and that it was likely the aircraft 
had crashed into the sea. Nothing 
more was heard for two days, and the 
crew and aircraft were officially posted 
as missing. Then three weary men, a 
pilot, observer and air gunner, arrived 
at the their station 
in Greece Here is the Squadron 
Leader’s description of their adven 
tures :— 

“Just as we 
bombs we received direct from 
anti-aircraft shells. One tore a large 
hole in the port engine cowling, but 
it continued to function despite th 
fact that oil pouring out The 
other engine was hit and 
almost immediately. The aircraft was 
holed in many places and there was 
one enormous rent right through one 
wing, but the aircraft would still fly, 
though the force of the explosion had 
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JUST GREEK TO THEM: A British 
pilot on the Albanian front tells the 
Greek ground staff how the battle goes. 
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BATTLE PATIENCE : Pilots of No. 74 
Fighter Squadron ready for immediate 
action. The two at the table play 
battle patience, the one furthest from 
the camera amuses himself by taking 
a Browning gun to pieces, while he in 
the middle distance has ‘‘ Water on the 
Brain’’ to read. It is this squadron 
which has over 600 enemy machines 
to its credit. 


thrown it on its back. Not one of us 
was injured, though the note-book in 
our air gunner’s pocket was torn in 
half by a piece of shrapnel. We flew 
on slowly, unable to make height on 
our one engine. The cockpit was full 
of petrol fumes, and I feared we should 
pass out. We were a sitting bird all 
right, but no one came after us. We 
flew for nearly two hours and then 
spotted a tiny island. We found only 
one place to attempt a landing—a strip 
of beach about twenty yards wide. I gave the chance of 
jumping to the crew, but they preferred to stand by 
me. Well, we put the aircraft down safely, although the 
wheels would not come down, and we made a belly landing. 

‘‘ There were more difficulties with which to contend. The 
observer went forward to some peasants, who immediately 
rushed away screaming. We put our hands up and yelled 
‘Inglese! Inglese!’ A look of wonderment spread over 
one man’s face and he replied with a definite American 
accent, ‘Are youse guys English?’ Locals came to the 
number of about a thousand and looked extremely dan- 
gerous, only being kept back by our Americanised friend. 
At last we persuaded the villagers of this tiny island that 
we were friendly, and they found us their only car. It 
didn’t last long; it was destroyed soon after by a bomb, 
one of many that fell that day on this entirely defenceless 
island. We were bombed eight times in a single day, the 
only casualties being civilians. Later, we persuaded the 
owner of a fishing boat to take us to the mainland. We 
set off at night, going to sleep on the deck, but cold and 
hungry. Rough waves continually swept the deck. After 
twenty hours at sea the weather was so rough that the 
skipper was forced to put into a near-by port, fortunately 
on the mainland. Here we had a grand reception. All of 
us were carried shoulder high round the village, being 
kissed by men, women and children alike. Bouquets 
showered on us, we were given bottles of local wine, and 
finally led by the Mayor and Corporation to the town hall. 

‘I had to make a speech, but as it was in English I 
do not imagine much of it got over. The most popular 
part was when I said ‘ Mussolini’ in grim tones and made 
a sign. That fairly brought the house down. A car was 
found for us and amid wild cheers and enthusiasm and 
loaded with gifts we set off across the mountain trail. After 
a long journey we came to another town, where we were 
again treated like conquering heroes. Eventually, after 
walking, travelling by car and by train, we got back here 
My crew and I are agreed we wouldn't have missed this grand 
tour of Greece for anything. It has made us feel that war 
in this part of the world is really worth while, and we are 
instilled with renewed enthusiasm.” 


A Problem 


I! is known that the new Army Co-operation Command in 

tends to put into service a bomber which will be specially 
useful for helping the ground troops of the Army to over- 
come opposition, in much the same way as the Ju 87 dive- 
bomber helped the German mechanised divisions. It is 
a pity that this class of machine is not now available for 
use in Egypt and Albania. The whole juestion of attack- 
ing personnel from the air needs examination. The artillery 
has solved the problem on the ground—H.E. for materiel, 





Command of the R.A.F 
Machine gun fire is not the most 
effective way of destroying personnel from up above. The 
aircraft can only deliver plunging fire, which is not so 


shrapnel for personnel. The A.C 
is doubtless studying it. 


effective as grazing fire. Numbers of small bombs would 
seem much better weapons when enemy troops are caught 
on a road. The aircraft in Egypt and Albania are doing 
the best with the weapons they have, and we have no 
doubt that they are doing weil. 


What Will Hitler Do? 


“T HERE has been speculation as to whether Hitler would 

go to the help of Mussolini now that the latter has got 
himself into very deep water, and, if so, how and when. 
At the moment of writing, there sure sign 
of a German intention to do anything of the sort, though 
rumours have gone round of the massing of German forces 
somewhere to the north of the Brenner Pass. On the 
other hand, it has been reported that Hitler has said that 
the war must be won by Germany in Great Britain; and 
Lord Beaverbrook, in a broadcast 6n December 17, said 
that we were over-confident, and that Hitler intended to 
make an attempt to invade these islands in the spring. 
The Minister of Aircraft Production must have authority 
for statements which he makes, for the information which 
reaches the War Cabinet is available to him. Certainly 
the concentrated attack by U-boats and long-range aircraft 
on the shipping off the western approaches to Great Britain 
is causing anxious thought to the Cabinet lo meet it, 
one measure has been the expansion of the Coastal Com 
mand and an increase in its striking power. Doubtless other 
measures are being taken as well. Bombers of the R.A.F. 
continue to raid Lorient and Bordeaux at frequent inter 
vals, and they certainly light huge fires in those bases 
It is to be hoped that their bombs also destroy submarines 
bombers. The so-called invasion ports also 
ittention, and the quays, and other 
very far from what one 


seems to be no 


and Condor 
receive periodic 
facilities in them must by now be 
would describe as first-rate condition 

Germany proper is not neglected, despite the numerous 
other calls on the activities of the Bomber and Coastal Com 
Of late there have been series of attacks on Cologne 
and Dusseldorf. Mannheim has since then been selected for 
concentrated attacks, night after night It is the chief 
industrial centre of the Upper Rhine. On the night of 
December 16 it was subjected to an especially heavy raid, 
which lasted for seven hours. In one suburb an aniline dye 
factory, one of the largest in Germany, was set well alight, 
and an aircraft factory at Speyer, a town to the south, 
was also hit. The raid lasted until 3.30 a.m . 

Inland ports along the rivers and canals of Gerriany have 
been favourite targets in recent weeks, and as the railway 
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British Bombers lost over enemy territory : Dec. 8,2; Dec. 9, 1; Dec. 10,2; 
Dec. 11, |; Dec. 12,2: Dec. 15,3: Dec. 16,4. Total, 15. 
The Germans have lost 2,737 aircraft from the outbreak of war up to and 
including Dec. 18. They have destroyed 1,707 British machines 
'n the Middie East. up to and including Dec. 18, the Italians have lost 353 air- 
craft (including 15 captured on the ground), and the British have iost 67 
Grand total :—German and Italian aircraft lost, 3,090 ; 
British aircraft lost, 1,774. 
These figures do not include enemy machines destroyed by the Royal Navy, the 
Merchant Navy, or by our Allies. 


system of the country has been much disorganised already, 
it becomes important to interfere with the waterways, 

Berlin is visited every now and again. Most of the 
targets there have been railway stations, though factories 
are also included in our bombers’ attentions. A German 
communiqué admitted that in a raid on the night of 
December 15 a part of the underground railway was put 
out of action for a time. That (if correct) is damage of 
a ‘‘nuisance value,’’ which is not likely to shorten the 
duration of the war, but will certainly bring home to the 
population of the enemy capital that war against Britain 
is not a simple matter of cheering after German victories. 
It will probably create a distaste in the minds of im- 
portant sections of the German people for the idea of 
entering upon a third war with Britain, if the British are 
once again so kind-hearted as to lose the peace after they 
have won the war. 

As for the efforts of the Luftwaffe against Great Britain, 
up to the moment of writing (it is now always necessary 
to include that proviso when making a general statement) 
day raiding has ceased to be a matter of any importance. 
The Germans seldom make a serious attempt to do any 
real damage by daylight, though occasional machines make 
lone-hand raids and drop a few bombs on towns which they 
find can be attacked without risk to themsleves. When 
they think it is safe to do so, the pilots come low and 
try to kill people in the streets with machine-gun fire. 
This particularly brutal and useless action could hardly 
have occurred to the mind of any nation but the Germans— 
though on some occasions the Italians have copied their 
senior partners. On December 16 a German aeroplane 
made a machine-gun attack on a passenger train near an 
East Anglian town. The train stopped, and the driver, 
fireman and some of the passengers jumped out and lay 
down in a ditch. The pilot came down to less than 
100 feet, according to accounts, and made nine runs over 


the train. The fireman received a glancing blow from 
a bullet on his head and was taken to hospital. No one 


else was hurt. 


Casualties 


BY night the German bombers are also adopting the tactics 
of concentrating on one town for several nights in 
The latest place to be selected has been 
Sheffield. A certain amount of damage was done there, 
and people were killed and wounded. London had a 
number of quiet nights with no raiders, or very few, over 
head. 
During the month of November 4,588 civilians were 
killed in air raids in this country, and 6,202 wounded cases 
were detained in hospital. The number of deaths in a 


succession. 


month has declined slightly but steadily since the peak 
period in September. 
Sir Archibaid Sinclair, the Secretary of State for Air, 


has sent the following message to Air Chief Marshal Sir 
Arthur Longmore, Air Officer Commanding-in-Chief, Middle 
East R.A.F. Command: ‘‘ The War Cabinet has instructed 
me to convey their admiration to officers and men of all 
ranks in the R.A.F., Middle East, for the indispensable 
part they are playing in the victorious cperations in the 
Western Desert. Their work in conjunction with the Army 
and Navy has been a pattern of efiective co-operation be 

tween the Services, and the determination with which their 
attacks have been pressed home and the magnificent success 
they have achieved against a numerically superior enemy 
have added a fresh page to the glorious record of the 
RAL.” 

Air Chief Marshal Sir Arthur Longmore has replied: 
‘““Please express to the War Cabinet the thanks of the 
R.A.F., Middle East, for their encouraging message, which 
is greatly appreciated by all ranks. We are proud to be 
contributing to the victorious operations in the western 
desert, and both officers and men are in grand form.’”’ 


A Gift from the East 


“THE Lord Mayor of London, Sir George Wilkinson, has 

received from General Sir Archibald Wavell and Air 
Chief Marshal Sir Arthur Longmore {17,000 for the victims 
of German air raids in this country. This sum, it was stated 
in a telegram to the Lord Mayor, had been contributed 
by all ranks of the Army and the Royal Air Force and 
by the Allied contingents fighting in Egypt, Palestine and 
Transjordan, Sudan, East Africa and Aden, ‘‘ as an expres- 
sion of the pride and admiration with which we view the 
courage and tenacity of the civilian population in the 
United Kingdom.’’ The message added: ‘‘ It is hoped 
that this contribution will help to convey to the relatives 
and friends from whom we are separated not only our 
sympathy towards those who have suffered but also our 
unshakable determination to share with them in all hard- 
ship and endeavour until our common cause has 
triumphed.”’ 

The Lord Mayor, in his acknowledgment, referred to 
‘‘the delight with which the citizens of London have heard 
ot the brilliant victories which have been won during the 
past few days, the result of wonderful organisation and of 
the courage and endurance of your men. We wish you con- 
tinued success.”’ 


Mr. Churchill on the War 


HE Prime Minister reviewed the situation in the House 

of Commons on December 19. Speaking of home 
defence, he made the following remarks: ‘‘ We are not 
afraid of any blow which may be struck against us, but 
we must make increasing preparations. The attacks in the 
air have slackened somewhat because of the weather, but 
they might easily have slackened in preparation for some 
other form of activity. I need hardly say, however, that 
every method of dealing with air fighting by night is being 
studied with passion and zeal by a very large number of 
extremely able and brilliant scientists and officers. So far 
we have been no more successful in stopping the German 
night raider than the Germans have been successful in 
stopping our aeroplanes that have ranged freely over Ger 
many. We have struck very heavy blows; the blows at 
Mannheim appear to be of a very heavy character, and 
the enemy have not found any means of preventing them. 
So far we have not reached any satisfactory remedy, 
although we have noticed a considerable improvement in 
various directions. We must expect a continuance of these 
attacks and must bear them. The organisation of shelters 
the improvement of sanitation and the endeavour to miti 
gate the extremely painful conditions under which many 
people have to get their night’s rest—that is the first task 
of the Government at home. The A.R.P. services, the 
Home Office and the Ministry of Health are just as much 
in the front line of the battlefield as are the armoured 
columns which are chasing the Italian columns about the 
Libyan desert ’ 
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ITALY AS A TARGET—V 


Pushing the Lower End of 
the Axis : A Wobble in the 
““Gyroscopic Wonder” 


By 
CAPTAIN NORMAN MACMILLAN, 
M.C., A.F.C. 


HETHER the war in AIl- 
W bania and the war on the 

desert borders of Egypt and 
Libya will deflect the air war away 
from the British Isles is a matter of 
speculation at the moment. It 
might even have the opposite effect 
of intensifying the German sub- 
marine and air blockade measures 
levelled at the security of the British 
Empire base which is the Britis! 
Isles. Hitler and the German High 
Command are, presumably, work- 
ing to a plan. So, too, must 
Churchill and his advisers work. 
The happenings in Albania and 
Egypt, therefore, must modify 
strategy if they affect the German war plan, but the 
probability is that they do not directly affect it. 

With the situation on the Continent as it stands to- 
day, a straight fight between Britain and Germany is 
quite a big enough job to tackle without extraneous 
conflicts in out-of-the-way parts of the world. And so 
it seems a good thing to push Italy out of the Axis. 
It would be bound to cause a bit of a wobble in that 
gyroscopic wonder. It would have reactions in the 
Far and Near East, and it would clear the way for that 
straight fight. 

There are many advantages to be derived from 
neutralising Italy but they can only be obtained to the 
full by her complete capitulation and the partial occu- 
pation of Italy by Allied troops. Does anyone imagine 
for a moment that if Italy were on the verge of collapse 
to the forces of the Allies, Germany would remain pas- 
sive and stand idly by? At this precise moment Ger- 
many may not be interested in Albania or the Western 
Desert. But that does not mean she would remain in- 
different to the fate of the Italian home peninsula. 

It is wise to have regard to the effect of the fighting 
which has been initiated in Greece and the Western 
Desert by the aggressive, but puerile, military ventures 
of the forces who own allegiance to Mussolini. It would 
appear that there will be two principal effects. Assum- 
ing that the Allied fighting in both theatres is success- 
ful, all Italian possessions east of Italy and Libya will 
be completely cut off and the end of the Italian Empire 
(created in 1936) will occur with their capitulation. 
That is one principal effect whose repercussion will re- 
lease large Allied forces for employment elsewhere. 
The other principal effect will be the neutralisation of 
the Black Sea, the partial opening up of the Adriatic, 
and the creation of conditions which would begin to 
make a direct military offensive against Italian home 
territory feasible, if difficult. 

There are, of course, many subsidiary effects—the re- 
duction in the effective fighting strength of Italy ; per- 
haps the obtaining of still further naval bases for British 
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This week Capt. Macmillan refers to the comparative scarcity of pureiy 
aeronautical targets in the southern zone. Lines of communication are, 


however, important. 


ships in the Mediterranean ; a step nearer the establish- 
ment of complete sea control over the Western basin of 
the Mediterranean by the Allies; a strategically better 
secured position to resist any Germanic thrust to the 
South-East, and the effect upon prestige among the 
European peoples both overrun and free, among the 
peoples of Asia and especially those of the Middle East, 
and last, but by no means least important, upon the 
people of the Americas. ‘ 
Not Decisive 

These are all important aspects in the immediate 
situation, but it must be admitted that, while they all 
tend in the right direction for the Allies, none of them 
has that decisive quality which promises an immediate 
change in the war situation which is likely to lead to an 
early termination of hostilities. Indeed, these present 
phases in the campaign are rather like the efforts of 
woodsmen to clear away the underbrush before they can 
get on the main job of felling the trees. Such, too, is 
the value in the whole war situation of the British 
occupation of the island of Crete. 

Even if the offensives in Albania and the Western 
Desert should succeed in breaking up the Italian armies 
there and achieve the complete capitulation of the Italian 
forces in the Dodecanese, Eritrea, Somaliland and 
Abyssinia, will that bring victory? If the Italian main- 
land seemed likely to collapse would not Germany march 
into Northern Italy to give her an almost straight defence 
line from the Bay of Biscay to the Black Sea ? 

The real problem of this war is not how to win 
strategic side-shows but how to maintain the efficiency 
of our own base in the United Kingdom and simul- 
taneously destroy the efficiency of the home bases of the 
enemy. To achieve that we must add the air-blockade 
to our sea blockade, just as Germany has added her air- 
blockade to her submarine blockade. I believe we could 
strangle Italy and Germany in much less time than was, 
required in the first Great War if we employed our full 
resources to that end. That method would avoid the 
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ITALY AS A 


TARGET 


(CONTINUED) 





terrific loss of life which must result from a direct 
military attack upon the German forces on the Continent. 


Overwhelming Superiority Needed 

But to be successful we must have the overwhelming 
independent power in the air which is the essential 
factor. How would the British Navy have been placed 
if it had begun the present war with the adverse ratio 
which the R.A.F. possessed? Why, then, must the 
R.A.F. always be expected to work miracles against 
odds which the Navy would not be expected to risk? It 
is not as though there were no work for the Air Force 
to do as an air force pure and simple. _It is the only 
weapon we possess which can bring about a swifter re- 
duction of the weight of air attack which has been borne 
so patiently by the British urban dwellers. 

Why have our attacks upon the communication system 
of Germany eased off? Why have we made no air 
attacks upon the communication system of Italy? 
Owing to her geographical configuration, Italy is particu- 
larly vulnerable in the matter of communications. The 
answer seems to be that the claims of the Army and the 
Navy have resulted in squadrons of the R.A.F. being 
taken off their legitimate duties and made subservient to 
the older Services. 

Except for the coastal road which skirts the Adriatic 
and a kind of by-pass from it that passes through Aquila, 
all the main roads leading from north to south pass 
through Rome. The main transverse road from Ostia 
through Rome to Pescara cuts all the road communica- 
tions which lead into the South Area of Italy. There are 
only two trunk railway lines. North of this point there 
are only three important east coast ports—Ancona, 
Venice and Trieste. Why have all these vulnerable parts 
of Italy’s communication system been left uftouched? 


: Cutting Off the South 

By the application of air power even on a relatively 
moderate scale the whole area of Southern Italy could 
be cut off so far as its main land communications are 
concerned and the sea communications to the south 
brought to a standstill thereby, while the ports in the 
Adriatic to the north could be put out of action or seri- 
ously impaired in efficiency. Italy would then be thrown 
back upon the use of ports in the north-west of her 
mainland, of which the principal is Genoa and the less 
important Spezia and Leghorn. The harbours of these 
three ports could be bombed, and as a result the com- 
plete communication system of Italy, by land and sea, 
would be thrown out of gear. 

Those who make war have always been dependent on 
communications. The whole strategy of the British 
attack in the Western Desert was based on the cutting 
of the Italian communications between Libya and Sidi 
Barrani. The success of that stroke measured the 
success of the operation. It was the almost complete 


severance of our communications which caused the 
evacuation of the British Army from Dunkirk. Surely 
there is ample evidence of the desirability of extending 
this principle of out-manceuvring the enemy by the 
cutting of his communications? Nowhere can this be 
more readily done by aircraft than in Italy, and 
especially in relation to the southern area. 

That is the important strategic aspect of the south area 
of Italy. There is not much aeronautical engineering 
activity within that area. At Naples Saiman make the 
Ro. types of aircraft, some of which have also been 
built by Caproni at Milan. There is also an aircraft 
repair works at Naples, where aircraft are repaired and 
parts made. There are workshops at Taranto and con- 
struction and repair shops at Castellamare di Stabia. So 
much for the air side. 

In Naples marine engines are made, there is a loco- 
motive works, chemical works and cotton mills. Industry 
does not elsewhere flourish along the languorous southern 
coastline or the barren mountain interior. The naval 
bases of Brindisi, Taranto, Catania and Augusta have all 
been raided from the air. Naples and its neighbourhood 
have also received attention. It might thus be assumed 
that we have done all that is necessary in this area of 
Italy. But that is not so until we have dealt with the 
inland communications; and, as I have shown, they 
are extremely vulnerable to air attack. The three areas 
into which I have divided Italy can each be cut apart 
from the others by a series of air raids. With attacks 
on a few important ports the whole of Italy can be thrown 
into confusion. Rail communications at Italy’s northern 
frontier should be cut and, when the snow clears, the 
roads too. The ends of the axis should be severed. 
And, for the present, that can be done only from the air. 


That Air Blockade Command 

Some time ago in Flight I made a plea for the creation 
of an Air Blockade Command whose function would be 
the air blockade of Germany and Italy. It is the only 
way to guarantee that a proportion of our aircraft will 
be kept for that important purpose. At the moment 
the only Commands in the R.A.F. whose designations 
describe their functions are the Coastal Command and 
the Army Co-operation Command. The terms Bomber 
Command and Fighter Command mean nothing ; squad- 
rons can be taken from them to strengthen other Com- 
mands anywhere and no one outside the Service need 
be the wiser.. That is why we need an Air Blockade 
Command dedicated to a particular duty. The efficient 
ca “ing out of that duty on the mainland of Europe 
every day and night when it is possible to operate would 
do more to shorten this war—and in the interval amelio 
rate the sufferings of the British people— than any cther 
factor. Is it too much to ask the British people, who 
usually see things too late, to rub its eyes and see this 
one vital necessity in time? 





CANADIAN AIR TRANSPORT ASSOCIATION 


R J. MOFFETT was re-elected president of the Air Transport 


Association of Canada at the annual meeting held in the 


Chateau Laurier, Ottawa, on November 18th and 19th. Other 
officers for the coming year are:—R. W. Starratt, Vice- 
President; D. S. Ormond, Hon. Secretary, and James Young, 
Hon. Treasurer. Directors include: —W. L. Brintnell, Mac- 


kenzie Air Service, Ltd.; W. N. Deisher, Fleet Aircraft, Ltd 


W. F. English, Trans-Canada Air Lines; R. B. C. Noorduya, 
Noorduyn Aviation, Ltd., and G. A. Thompson, Canadian 
Airways, Ltd. W. B. Burchali was reappointed Executive 
Secretary. 

Two days were devoted to business sessions and on the 


evening of November 18th a ‘dinner held at which the 
following government officials were guests: Ralph P. Bell 
Director General, Aircraft Production, Dept. of Munitions and 


was 


Supply; J. A. Cross, K.C, Chief Commissioner, Board of 
lransport Commissioners; Dean C. J. Mackenzie, Acting 
President, National. Research Council and Air Commodor 


G. O. Johnson, representing the R.C.A.F. 

\ silver salver, suitably inscribed was presented to R. ] 
Moffett, who has been President of the Association since its 
inception, by D. S. Ormond, Hon. Secretary. 

Following the close of business on the second day an open 
session was held at which papers were presented. — 
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Comparative pictures by “‘J.P.’’ of ten twin tails, all from the same angle : The twin arrangement of fins and rudders has advan- 

tages from both aerodynamical and military aspects. It gives the rear gunner an excellent field of fire, especially if the turret 

is placed fairly far aft. Smaller control areas can be used and, since these surfaces are in the airscrew slipstream, good control’ 
is obtained at low speeds. 








PHOTOGRAPHIC RECONNAISSANCE 


Day and Night Problems Solved by R.A.F. 


ever the effect of nightly bombing on cities or 

munition works, to whatever degree T.S.R. machines 
may cripple an opposing Navy, reconnaissance remains one 
of the most important functions of aircraft in war. That 
was the responsibility laid upo:. them when they first went 
forth to battle in 1914, and without reconnaissance now 
neither Admirals nor Generals nor Air Marshals could plan 
the next step in a campaign 

In the years which have passed since 1914 reconnaissance 
has become inextricably bound up with aerial photography. 
That development began early in the last war, and it has 
now been developed to a very high pitch of perfection. It 
is true that it needs a trained eye to decipher all the infor 
mation which the aerial photograph can impart, as our 
readers must have realised when they scanned the aerial 
photographs published frequently in Flight. Those expert 
eyes exist, and no small part of our war effort, and the 
war effort of all belligerents, depends on them. 

Advance in the accuracy of A.A, gunfire up to much 
greater heights has brought new problems to air photo 
graphy. No longer can pictures be taken at some six to 
eight thousand feet with a ten-inch lens. Photographic 
reconnaissance has been forced up to the 20,o0oft.-mark, 


[J ever the estes may have all the limelight; what- 


and that, in itself, brought a train of extra problems to be 
solved. The cameras froze at that height, and the parts 
would not work. That difficulty was overcome by fairly 
obvious means. The R.A.F. could turn for guidance to 
the apparatus used by the members of the Houston Everest 
expedition. When that first difficulty had been overcome, 
it was found that condensation occurred on the lens, and 
a remedy had to be found for that. The research experts 
are not easily defeated by little problems like that. 


Long or Short Focus 

Another problem was what scale to use. A wide-angk 
lens was out of the question at such heights, and when a 
narrow-angle lens was tried, it was found that the pilot 
frequently missed the target altogether. Experiments wer 
made with the different lenses, to discover which was the 
most suitable, and a focal length, satisfactory for genera] 
purposes, has been decided upon 

There are some things which cannot be photographed 
by daylight without quite undue risk to the pilot As 
early as 1918 experiments were made in photographing by 
night. Flash-bombs are dropped to illumine the target 
In peacetime it is difficult to get much practice in their 
use. The bombs make a noise and wake people up, or 
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MADE IN GERMANY : Here 
is one of the R.A.F.’s finest 
examples of the art of photo- 
graphic reconnaissance. It 
shows clearly all the activities 
taking place in Kiel Harbour, 
and the information is indis- 
putable. For instance, No. 1 
shows the German battleship 
Scharnhorst in a dark 
rectangle. This undoubtedly 
means that it is undergoing 
repairs in a floating dock. 
Again, No. 2 indicates an 
aircraft-carrier, presumably 
the Graf Zeppelin, under 
construction. The two dark 
squares in the deck probably 
indicate the position of the 
aircraft lift-shafts. A careful 
survey of a photographic map 
such as this gives our naval 
authorities a fair idea of what 
is likely to happen for some 
considerable time ahead, and 
the light streaks all over the 
water gives the immediate 
information that our bombers 
were successful in hitting oi! 
supplies the night before 
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frighten them, and the bomb has to drop somewhere after 
doing its work, and it may hit something which it ought 
not to hit. One would imagine Laffans Plain at Aldershot 
a fairly safe place to make experiments of that sort, but 
once when a flash-bomb was dropped there in peacetime, 
it discovered the only house for miles around and went 
slap through the roof. What the occupier said is not on 
record. 

When working with flash-bombs, the shutter of the 
camera is Opened one second before the bomb ignites, and 


NEW 


Power 63-footer for 
the R.A.F. 


ae 


HIS new launch, designed by Hubert 
Scott-Paine, exemplifies his latest 
ideas which were incorporated for the 
first time in the 7oft. motor torpedo boat 
produced just before the war, The new 
form of structure combines a further re 
duction in weight with added strength. 
It would not be expected that boats 
of this size would count weatherliness as 
one of their virtues, but this new 
63-footer really is remarkable as a sea 
boat—quite equal to the Power Boat 
Company’s 6oft. and 64ft. craft, which 
are noted in this respect. Rescue facili 
ties provide for five stretcher cases in 
normal circumstances, with a sixth for 
emergency purposes. The rescue appara 
tus fitted includes rope jumping ladders 
and a specially designed hatch in the 
superstructure to facilitate the handling 
of stretcher cases. There is also a gun 
turret to discourage attention by enemy 
bombers during a rescue 
All parts of the boat are accessible 
under cover from the wheelhouse. The 
wheelhouse and deckhouse extend from 
the aft end of the crew’s quarters to the 
fore end of the engine room, allowing 
free movement of the crew throughout the length of the 
ship. Accommodation for the ship’s company is_ both 
spacious and comfortable It includes an _ extremely 
well-equipped galley and _ toilet compartment, and __ is 
fully habitable for a crew of nine for considerable 
periods at sea. The boat is powered with three 500 h.p 
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PHOTOGRAPHIC 
RECONNAISSANCE 
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LIGHT IN A DARK PLACE: A night photo- 

graph taken by flash bomb during a raid on 

Stettin. No. 1 and 2 show bomb bursts close to 

a railway viaduct. The broad white band is the 

path made by a searchlight during the period in 
which the camera shutter is open. 


the flash of light closes the shutter. Since the 
shutter is light-operated a trouble is that search- 
lights can cause it to close before the bomb 
explodes, and in this case no picture of the 
target is obtained. In fact, searchlights and 
tracer bullets are a standing nuisance to the 
night photographer. This is not only because 
the shutter may be caused to close prematurely, 
but because the strsaks from the tracers and 
searchlight beams are photographed for the 
whole second during which the camera shutter 
is open. He has to take his chance with them, 
and he sometimes gets very gratifying and use 
ful results. 

The photographic authorities at the Air 
Ministry are convinced that British lenses 
are now superior to the best which the 
German optical industry can produce, and also that 
British cameras are much neater and lighter than those 
found on captured German machines. If they thought the 
German stuff better they would certainly use it on our own 
machines, but they have felt no inclination to do so. They 
are also convinced that our method of installation in the 
aeroplane is superior to the German method. Considering 
how “‘ made in Germany ”’ has been a term to conjure with 
in the photographic world for so many years, it is refreshing 
to hear that Britain has taken the lead 
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For friend or foe : One of the new rescue boats under way 


twelve-cylinder, broad arrow type, Power-Napier engines 

The R.A.F. have ordered a large number of these boats, 
and the first of them have successfully passed their trials, 
but it is not permitted to state the speed attained 
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THE TWO-STROKE DIESEL ENGINE 


An Unorthodox Design : Piston-type Blower Advocated : Buried Engines and 
Pusher Aurscrews 


specification, ‘‘ Improvements in Motors worked by 

Combustible Gas or Vapour.’’ This was the birth of 
the two-stroke or two-cycle engine. Despite certain ob- 
vious advantages, it is only in recent years that the two- 
stroke has been closely studied. In 1932 Sir Dugald Clerk 
wrote: ‘‘ The two-cycle engine is worthy of great atten- 
tion, and the best type will be in the form of a heavy-oil 
engine of the compression-ignition type.”” Sir Dugald 
Clerk’s opinions carry great weight, and there is a rapidly 
growing opinion that the two-stroke has been neglected 
tar too long. 

Mr. W. S. Burn, in his paper on ‘‘ The Application of 
the Two-stroke Heavy-oil Engine to Aircraft Propulsion,”’ 
tread before the North-East Coast Institution of Engineers 
and Shipbuilders in Newcastle-on-Tyne earlier in the year, 
definitely comes down on the side of the two-stroke. At 
the beginning of his paper he outlines the potential advan- 
tages of the two-stroke heavy-oil engine over the four- 
stroke petrol engine. In his summary the author gives his 
opinion that reduced engine weights are fundamentally 
possible, And that among the advantages of the two- 
stroke are: greater reliability ; less fire risk ; greater radius 
of action ; cheaper running costs ; elimination of electrical 
ignition and consequent elimination of radio interference ; 
no carburation troubles; greater simplicity of control ; 
easier overhauls , easier cooling ; greater power for a given 
weight ; better performance at altitude and more reliable 
Starting. 

A formidable list of advantages wLich was by no means 
accepted by those whom Mr. Burn describes as suffering 
“from a particularly strong petrol complex.”’ 


QO: March 14th, 1881, Sir Dugald Clerk filed his patent 


Past Experience 

High spots in Diesel aero-engine development are repre 
sented by the following makes: Junkers Jumo; Packard ; 
Deschamps ; Guiberson ; Clerget ; Coatalen ; Salmson ; Tal 
bot ; Zod ; Beardmore ; Bristol Phoenix ; Rolls-Royce Con 
dor; and various British experimental sleeve-valve types. 
The chief developments have been made abroad, and the 
greatest progress has been made by the two-piston Junkers 
engine, the only commercial type. 

Practically all of the various aero forms of engines have 
been experimented upon, chiefly the four-stroke type, 
from 250 to 1,000 h.p. The weight so far has been usually 
unattractive at about 2} to 3 lb. /b.h.p., and the fuel con- 
sumption at about 0.38 Ib./b.h.p./hr., although the 
Coatalen engine claims to be as low as 0.3 |b. /b.h.p. /hr. 

In describing briefly the Junkers engine the author 
pointed out an interesting development, namely, the re- 
duction of the total stroke-bore ratio which is 5:1 with the 
Jumo 206 (the latest type), 6:1 in the Jumo 205, and 
7:1 in the Jumo 204. The scavenging excess-air ratio has, 
it is stated, been reduced from 1.6 to 1.3; the b.m.e.p. in 


creased to as high as 135 lb./sq. in. As the type is funda- 
mentally heavy, due to the necessity for two crankshafts 
and crankcases, the progress made is very creditable. 

“An investigation of diesel aero designs to date seems 
to indicate,”’ said Mr. Burn, ‘‘that the chief inadequacy 
has been in the exact fuel injection, and perhaps in the 
lack of air-controlled movement or turbulence—to give a 
regulated and complete combustion with high m.e.p., low 
maximum pressures, and good fuel consumptions. Nearly 
unlimited air supply will only enable high mean pressures 
with inferior fuel consumptions 


Marine Development 


‘‘It is curious,”’ said the author, ‘‘ that while the four- 
stroke marine diesel engine has been almost completely 
replaced by two-stroke single- and double-acting engines 
for some years past, for reasons of reduced weight, cost 
and fuel consumption, the aero-engine has gone steadily 
along on its uneconomical four-stroke petrol-consuming 
course, with step-by-step improvements until consump- 
tions of 0.44 lb./b.h.p./hr. are possible. . Commercial 
aero-engines have increased no less than three times in 
power output from given cylinder dimensions in fifteen 
years, a figure almost identical with that of certain well- 
known large slow-speed marine diesel engines; but while 
in the former case the improvement is due to increases in 
b.m.e.p. and r.p.m., in the case of the marine engine it is 
chiefly due to change of type, the mean pressure and revo- 
lutions remaining almost the same due to heat stress and 
propeller limitations respectively. 

** The overwhelming need for a suitable heavy-oil engine 
is demonstrated only too clearly by figures for a large 
Transatlantic flying boat given in a lecture by Mr. Gouge,’’ 
said Mr. Burn. ‘‘ With six 1,300 h.p. engines and an eco- 
nomic cruising speed of 237 m.p.h., the total weight of 
163,000 lb. is made up as follows :— 

Power units 23,320lb. Equipment 

Tankage 2,670 lb. Fuel 

Structure 54,110 lb. Pay load and 

crew .. 11,850]b. 

“‘ Discussing these figures,’’ the author continued, “‘ the 
prime importance of improvement in fuel consumption is 
shown by one glance at the fuel weight. Engine weight 
would appear to be almost a secondary matter. Another 
striking feature is the large power required to propel such 
a small useful load. With regard to engine weight, there 
is a tendency to require much greater reliability and re- 
duced maintenance, and to halve the increase in specific 
output. Weight reduction will therefore become increas- 
ingly difficult to obtain. There will still be considerable 
scope for improvement in aerodynamic efficiency, but the 
greatest scope will be in radical reduction in engine drag, 
and improvement in fuel consumption by the adoption of 
C.I., the two-stroke cycle, exhaust efflux and even cooling 
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propulsion. A cleaned-up leading edge, and the use of in- 
tegral fuel tanks, will tend to more economic wing struc- 
ture."’ Mr. Burn summarised the above improvements 
which can be effected in the propulsion of aircraft in eight 
sections, the first being the fitting of the engine completely 
within the wing to obviate interference drag and to facili- 
tate the use of pusher screws. 

Mr. Burn rushes in where aero-engine angels have, as 
yet, trod with the greatest discretion, and not only dis- 
cusses what should be the correct basic aero-engine type, 
but proceeds to design such an engine. Considering the 
many engine types in service, the variation in existing 
design indicates the wide possibilities and suggests the 
mapping out of a new course guided by fundamentals 
rather than practice. 
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Fig. 1. The Junkers Jumo 
opposed-piston, two-crankshaft 
heavy-oil engine. 


‘* The suggestion that some form 
of flat engine will be the ultimate 
solution becomes more and more 
insistent. . . . The present ten- 
dency of increasing the number 
of cylinders is evidence that present 
engine development is going to 
seed. 

‘“‘A review of the whole gamut 
of petrol engine types reveals that 
even from weight considerations 


petrol engine system and adopt 
some other combustion system 
which is free of cylinder size limi 


type trend will, therefore, be to 

compression ignition, the two 
stroke cycle, and the smallest number of horizontally 
opposed cylinders. Any in-line type can be adapted 
tc be a ‘‘ flat’’ opposed-cylinder type, which would lend 
itself to meticulous fuel-injection control as arranged in, 
say, the CoatalJen engine.”’ 


Various Valve Types 

Fig. 2 shows the poppet-valve type, with a single exhaust 
valve combining a good gas flow with a dual-turbulence 
insulated combustion chamber in the cylinder cover, and 
yet possesses a reasonable gas flow for exhausting. The 
short piston and short length of cylinder will make for low 
weight. The figure also shows the single-piston double- 
flow scavenge type, so popular in marine engines, which 
should not be ruled out. It is significant to note that a 
rather similar design was patented by Junkers 
For comparison the differential-stroke opposed- 
piston construction, showing the very $traightfor 
ward cylinder construction possible, is given. 

Said Mr. Burn: ‘‘I will propose what I believe 
is an entirely new engine type to the aeronautical 
world, even if it has as a basis a type well known 
to the shipping industry, namely, the slide-rod 
opposed piston engine. I will also be a renegade 
to the aero-engine fashion and endeavour to give 
the aeroplane designer just what he wants—that 
it, an accommodating sort of engine, and one that 
will not interfere with his desire for perfect aero 
dynamic forms.”’ 

The author believes the pusher type of aero 
plane will be the future type, and from that 
argues that an engine must not only be completely 
located in the wing without nacelles and with the 
neatest of propeller bossings, but must be in the 

trailing edge section as 

4 , EXHAUST Near to the trailing 

edge as possible. Hence 

the engines must be not 

only of horizontal form, 

but of as small a depth 
as possible. 

Argument used _ to 
justify the use of engine 
nacelles is that in the 
case of the high-wing 
monoplane they afford 
a location for the re 
tractable undercarriage 
as in the D.H. Flamin- 
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alone it is necessary to leave the | 


tations for reasons of specific out- | 
put and fuel economy. ... The | 


Valve in head. Dual Uniflow scavenge. Dual turbulence. 
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Opposed piston. Dual turbulence (effec- 
tive stroke and power 50% greater). 
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means will be found to do this. One suggestion to enable 
the undercarriage to be carried efficiently is to accommo- 
date it in a small cantilever variable-incidence low-wing, 
as shown in Fig. 4, when some useful and controllable lift 
is obtained with relatively small drag, at the same time 
eliminating all interference drag on the main wings. 


Engine Accessibility 

The thickest section of the wing should be reserved, in 
the larger aeroplane, as a passage way to gain access- 
ibility to the engines. As a tractor screw at the leading 
edge must be about 25 per cent. of its diameter forward 
of the leading edge, placing the engine towards the trail- 
ing edge and using pusher screws will eventually entail 
the shortest shafting and thereby reduce weight. Once the 
engine is established in the wing, with pusher airscrews, 
the tendency will be to encourage the high-wing monoplane. 

As a major advantage of the oil engine is that it imposes 
no limitation on cylinder size, and as there is ample wing 
span, an oil engine can be of almost unlimited length in a 
horizontal plane. ‘‘I am firmly of the opinion,’’ said the 
author, ‘‘ that once the decision is made to depart from the 
present conception of an aero engine being either a com- 
pact radial or in-line type of minimum frontal area, and 
to start making the fullest use of the one dimension which 
gives unlimited scope, i.e., horizontal length, the diesel 
engine for aircraft will rapidly go from strength to strength. 

‘‘ The engine I am going to propose for 2,100 b.h.p. will 
have only six opposed-piston cylinders, three on each 
side of the crankshaft, but there will, of course, be twelve 
pistons in all, six controlling the air inlet and six the 
exhaust. The diameter of the proposed cylinder is 7in., 
and the combined stroke 12in. at the above power. The 
b.m.e.p. is 150 lb. per sq. in., and the r.p.m. 2,000.”’ 


Scavenging 

In the course of a detailed description of the author's 
proposed design, he stated: ‘‘ The most important problem 
of the two-stroke cycle is that of the complete evacuation 
of exhaust products and their replenishment with pure 
air. The propulsion of the air into the cylinder must 
be done with a minimum of power ; therefore the air route 
must be as short and direct as possible. These and other 
requirements are best accomplished by using ports in 
the cylinder bore, arranged as far as possible completely 
around its tull circumference. The proposed horizontal 
arrangement of cylinders offers the greatest advantage for 
the two-stroke type of cylinder, inasmuch as there is com- 
plete freedom to utilise two large-area, highly efficient 
exhaust pipes per cylinder, with an excellent gas flow. As 
a correctly-shaped combustion space is a fundamental 
necessity of any type of heavy oil engine, this should be 
arranged chiefly from the point of view of obtaining the 
best fuel and air distribution. The problem is to obtain 





Fig. 3. The Bristol Phoenix diesel engine 
established a world’s record by reaching 
a height of 27,450ft 





the ideal combustion space and scavenging system without 
exposing either the pistons or cylinder bores to excessive 
heating effects. This inevitably necessitates some form of 
double-piston construction. 

‘‘ Figs. 5 and 6 show the horizontally opposed in-line 
arrangement proposed. The six- or eight-cylinder engines 
tor thr ‘wo-stroke opposed type have definite balance of 
advantages (over the twelve-cylinder vee and nine-cylinder 
radial). 

‘It is obvious that such an engine 1s going to require 
an entirely different design technique. For example, the 
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side tension rods and bearings; the sleeve side-rod guides; the 
ported, oil-cooled cylinder liners; the composite and oil 
cooled pistons; hot combustion-space parts; the three- 
throw crankshaft with quite different lightening arrange- 
ments ; the special fuel injection equipment; scavenge air 
pumps ; and the altered exhaust technique. The mere fact 
of having an accessible engine whose parts can easily be 
renewed and replaced piecemeal, instead of removing the 
entire engine, will tend to a different conception of 
designing. 

‘* The cylinder jackets are made separate for each cylin 
der, aluminium alloy castings, in two parts, bolted together 
in way of the contbustion chamber. The liners are in two 
pieces, bolted together about a central belt with the pro- 
tecting combustion ring held between them. 

‘*Oil engine pistons have a number of design considera 
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tions requiring quite different treatment compared with nor- 
mal petrol engine practice. For example, the piston crowns 
should be at as high a temperature as possible to reduce 
heat losses and maintain the highest ignition temperature. 
An oil-tight gudgeon is essential. The proposed piston is 
one of composite construction, the crown and skirt being 
in one part from an alloy steel pressing, surrounding a 
forged, light alloy central portion in which are formed the 
gudgeon inside bearings. A heat-resisting steel cap pre- 
vents heat travelling down via the outside in which the 
piston rings are held. All three pistons are held together 
by a single central bolt for reasons of possible differential 
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expansion. This is shown in Figs. 5 and 6, while Fig. 
7 gives a comparison with the Junkers design. 

““The design of an efficient scavenge pump is the most 
difficult feature of any two-stroke engine; therefore, to 
start with, the scavenge pressure and excess volume re- 
quired should be as low as possible.”’ 

Mr. Burn indicated that there is some doubt whether the 
air displacement and pressure characteristics of the centri- 
fugal blower (which is usually employed) with variations 
of speed, conforms with the desired requirements. An 
advantage of the centrifugal blower is that it has been 
continuously developed for a number of years as a super- 
charger and can deliver up to 15 or 20 lb. /sq. in. pressure. 
It must be kept in mind, however, that the fuel consump- 
tion and output of the Junkers Jumo were, until recently, 
seriously handicapped by the relatively inefficient centri- 
fugal blower, and in the present state of the development 



















































































































































































































































































































































































Fig. 6. Part-sectioned plan view of the diesel aero engine proposed by Mr. Burn. 
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Fig. 7. A comparison of two-stroke engine pistons. 
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of both radial and axial flow blowers there is a definite 
incentive to develop the simplest form of piston displacer 
type of scavenge pump. Even the most efficient type of 
Rolls-Royce blower, said to be 73 per cent., is not as good 
as can be readily obtained with simple parts from a dis- 
placement-type pump which has an efficiency of 85 to go 
per cent. Noise and the complete dependence on the 
engine are other defects. Constant air pressure rotary 
blowers of the Rootes type, even after years of develop- 
ment, consume the excessive figure of 15 per cent. of the 
total power developed by the engine. A normal figure 
for a large marine oil engine does not exceed 4 to 5 per 
cent., using plain reciprocating blowers with automatic 
or mechanically-operated valves. The pump design pro- 
posed will provide :— 

(1) A blower of maximum efficiency by giving as far 
as possible a uniflow movement of the air and at the same 
time, making full use of the kinetic energy imparted to the 
column of air by the flap. 

(2) The simplest possible system of moving parts. The 
oscillating flap or displacer type of piston being chosen 
as enabling the smallest and lightest operating rods to be 
used with a minimum of friction or lubricating surfaces. 

(3) A timed air supply. 

The layout of the engine in the wings is shown in Fig. 8. 
Mr. Burn summarises the expected advantages of the 
proposed engine compared with accepted petro] engines as 
follows :— 

1. At least 25 per cent. improved fuel economy on a 
test-bench basis, and still greater economy in service. 

2. Geometric form of engine suited to efficient aero- 
dynamic design. 

3. No greater weight at greatly reduced revolutions and 
mean pressures without greater maximum pressures, and 
hence, ultimately, much greater reliability, re- 
duced service charges and longer life. 

4. Much higher degree of exhaust efflux 
propulsion than any existing engine type. 

5. Reduced cooling losses, and the chance 
of a slightly positive propulsion from the oil 
cooler. 


Fig. 8. Section through wing showing layout 
of 2,100 b.h.p. engine within the wing with 
propeller bracket, exhaust system and oil cooler. 






6. More completely balanced engine dynamically. 
Almost unloaded main bearings. 

8. All connecting-rod bearings are _ unidirectionally 
loaded to give permanent silence and freedom from vibra- 
tion, even if bearing wear takes place 

g. Outstanding accessibility without equal in present 
aeroplane engines. 

10. Reduced weight of wing structure and fuel tankage. 


Discussion 

The discussion was opened by MR. K. O. KELLER. 
He could not help feeling that the author's technical know- 
ledge outran the practical difficulties. It must be under- 
stood that low fuel consumptions were more easily ob- 
tained in a slow-running engine than in a high-speed engine, 
and for this reason he had to dampen the author’s enthu 
siasm to reach a consumption of 0.32 lb. per b.h.p. In 
the engine put forward by the author he proposed that 
scavenging air should be 10 per cent. in excess of stroke- 
bore volume. He ventured to say that this would account 
for a few per cent. increase in consumption. The author 
claimed to obtain maximum combustion efficiency with a 
low compression pressure. Practical experience would tell 
him that the reverse was the case. 

DR. T. W. F. BROWN did not agree with the author's 
thesis that an oil engine for aircraft can be developed from 
considerations ot large marine diesels. The 10 per cent. 
excess air for a b.m.e.p. of 150 lb. per sq. in. was far too 
low. Very careful experiment would be necessary to ensure 
that the shape of the compression space would enable 
reasonable ignition lags to be obtained; otherwise there 
was no hope of a fuel consumption being obtained that 
would be better than at present for the petrol engine. The 
author stated that the fewer and larger the number of 

(Continued on p. 552.) 
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; Wi q iKag Py | i , 
vith aif a 4 an Anson at two thousand feet ; 
; : beneath is Midland farm country, 
with a certain amount of indus 
trial haze lying over it. We are flying 
just at the upper level of the haze and 
above it is the clear winter sky of 
afternoon. Plugging into the ‘‘ inter 
comm.,’” one hears, spoken very 
slowly and deliberately : 
‘*Can you hear me, observer? 
Can you hear me, observer? ”’ 
** Yes, I can hear you, pilot.’’ 
Long pause, then in the sing-song of 
absolute clarity, the pilot says: 




























‘Turning on now . . . turning on 

: : now ... running on now .. . running 

CHANGE-OVER : A new batch of pupils after classroom instruction goes out for on now . steady on now steady 
flying practice and takes over the aircraft which the former batch have just used. on now ” 


A pause, then the observer's voice, 

‘* Right . right a little left . steady . left 

. steady.’” Then, with obvious relief of tension: ‘‘O.K. 
pinpoint ’’ was heard and another photo had been taken. 
This was the second target to be photographed on this 
exercise for pupils of the Air Observers Navigation School. 
On a visit to inspect the work of this School and _ of, the 
Elementary Flying Training School at the same aerodrome, 
we had been allowed to go on one of their navigation ftights 
for map reading work. Suitably clad against the cold 
weather we climbed aboard the Anson. Next to the ex- 
perienced pilot (he had fought alongside the Australians 
in the last war in Mesopotamia) sat the pupil observer, a 
leading aircraftman of boyish demeanour, who had been 
set the task of navigating the Anson on a triangular course 
and of taking a photograph of a small objective near, but 
not at, each of the two ‘‘away’’ corners of the triangle. 
And though the exercise was a short one involving only 
about 150 miles of flying, a radio operator was aboard to 
maintain communication with the base and make every- 





| ’ flight. We had even been “‘ briefed’’ by the C.O. of the 
| BOMB-SIGHT : The instructor demonstrates the working School before setting out. 

of the Wimperis type of bomb-sight to air observers. Visibility was not at all good, and as we set course for 
the first target, after climbing, it was evident 
that we wouid have to stay at about 2,000 feet 
to identify landmarks. The observer entered 
up the log as the country unwound itself be 
neath us and made frequent references to the 
one inch to the mile map to keep the machine 
on course. The busy chatter of the morse re 


porting to the aerodrome could be heard 
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LEARNING ON THE LINK: The instructor demonstrates to the 
pupil how to make a ‘‘ cross-country flight ’’ on the ground, and then, 


at his desk, acts as ‘‘ radio station’’ and gives the pupil bearings 
as he watches the progress of the flight being plotted. 
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DUAL INSTRUCTION : As‘one Tiger 

Moth comes in to land, the other sits 

still on the ground so that the landing 
can be made without confusion. 


GUNNERY : Air gunners get arma- 

ment instruction and practice at 

targets on the range with machine 
guns. 





through the headphones on the ‘“‘inter-comm."’ It was not 
long before we came to the first corner of the triangle, a 
large and easily identifiable country house. One turn 
round this and then along the road which led to the small 
inn which had to be photographed. This was found, but 
the run up to it was not satisfactory and the objective 
could not be centred in the lens. So the observer called for 
another run and, directing the pilot with his “ right 


more right . . . steady ... left . . . steady. . . O.K., got it,’’ 
the inn was photographed. And so on to the next leg of 
the triangle and the second objective. As before, the 


corner of the triangle was 
found first and then a road 
used to lead right to the tar- 
get. No trouble this time— 
the observer was getting 
better. And this after having 
had only about three or four 
hours in the air—it was his 
first attempt at such an exer- 
cise, and well done 


Details of 
Observers’ Training 
The air observer is a very 

important man in a bomber 
rew. As navigator he is re 
sponsible for directing the 


CLASSROOM NAVIGATION : 
The use of the Course and 
Speed Calculator being ex- 
plained by an instructor. 
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aeroplane to its target and back again. He is the man in 
the team to whom the pilot, in charge of the aircraft, refers 
questions of courses, times, routes, weather, heights, avail 
able petrol, and other vital matters. On the quality of his 
work depends the success of every bombing raid, sea patrol 
and reconnaissance. And in his réle of air gunner, he may 
also be called upon to defend the machine against hostile 
aircratt. 

lo do all this and to do it well requires thorough and 
specialised training. Photography, signals, reconnaissance 
bombing, gunnery, metecrology—these are the subjects he 
must study. 


Enews Oh Ga 

Air observers under training arrive at the Air Observers 
Navigation School irom an Initial Training Wing where 
they have had elementary ground instruction with pupil 
pilots, in navigations, signals and maps During their 
course at the A.O.N.S. they do a considerable number of 
hours’ flying (censorship regulations do not allow the precis« 
number to be stated or the number of weeks taken over 
the courst [his commences with air experience and 
elementary map reading and ends with long navigational 
flights over the sea and above cloud. Observers are taught 
to take complete charge of the navigation and towards the 


end of the course art briefed’’ for all manner of exer 
cises 

During the last week of the course a final examination 
is held The standard demanded is high, and failure in 


any subject makes the pupil liable to suspension. If found 
unsuitable, consideration is given to putting him to some 
other work for which his standard of qualification fits him 

From the A.O.N.S. the pupils then pass to a Bombing 
ind Gunnery School, corresponding to the Service Flying 
fraining School for pilots, for the next stage of their train 








‘ 


ing. Then comes “‘ war training,’’ with the pilots, observers, 
radio operators and air gunners working as a team on the 
actual types they will use, at an Operational Training Unit. 


The Flying School 

Pilots also start their Royal Air Force life at an Initial 
Training Wing just as observers do. At these establish- 
ments they do not go into the air but become familiar with 
the equipment and the jargon relating to it. At this 
Elementary Flying Training School visited in the Midlands 
the new term of pupil pilots had just arrived the day 
before. Two terms are kept going together, seniors and 
juniors, so that all the trained men do not leave together 
and a continuity of tradition is established. 

One saw the junior class starting work. Some were hav 
ing a session on the Link Trainer—and how that stubby 
little fuselage spun with their inexpert handling of the con- 
trols! But it was only within the confines of the room that 
it was spinning. Instruction on the Trainer and in the 
air in Tiger Moths is carried along together so that the old 
distinction of flying on the horizon and on the instruments 
is being lost. No man is a pilot who cannot fly on instru- 
ments, and one should be able to use just whatever is 
appropriate to the occasion, though one can only dispense 
with a few instrument dials even with the clearest of hori- 
zons. Thinking of flying in England reminds one of the 
story told by the Mesopotamian pilot at tea who one day 
congratulated his pupil on his luck in having a day with 
wonderful visibility and a perfect horizon. ‘‘ Yes,’’ said 
the pupil, ‘‘ but what do I do with it? ”’ 

At the E.F.T.S. pupils enter as groundlings and leave it 
(an unspecifiable number of weeks later) as complete 
masters of an elementary training type, in this case, the 
Tiger Moth, being able to loop, roll, and roll off the top 
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WAITING THEIR TURN: While 

waiting for dual instruction or solo 

practice in the air, the Y.M.C.A. can 

be relied upon to provide pupils with 

a very welcome cup of hot cocoa on 
a frosty morning. 


After Link Trainer work, dual in- 
struction in the air in turns, landings 
and spins, and ground instruction in 
parachutes, the pupil goes on his first 
solo. This is certainly a hurdle, but 
the clearing of it is not such a nerve- 
tightening affair as one would expect. 
And what a warm glow after that first 
landing has been made! (At this school the average first 
solo is made at eleven hours.) After making the first 
circuit and coming in to land it is a very usual fault to 
overshoot, as the aeroplane is relieved of the instructor’s 
weight and so glides much flatter. 

Simultaneously with this flying, classroom theory is being 
learnt, for pilots fly as much with their heads as their hands 
in these days of complex technical development. In the 
classroom and on the aerodrome they are taught airman- 
ship, navigation, meteorology, signals, armament, engines 
and rigging. Little is given on these last two subjects as it 
is realised in wartime that for the maintenance of the 
machine the pilot must depend on ground staff who are 
fully trained to do their important work. But pilots do 
enough to understand the problems involved. 


New Spin Technique 

In the air the pupils master all sorts of turns, including 
that one most productive of trouble, the gliding turn, 
out of which, if one will persist in holding off bank, one 
can spin quite easily. Plenty of spinning practice is given, 
this being regarded as the most important of the elementary 
aerobatics, for if a pilot has complete confidence in his 
spins he feels he is the master of his craft and can make it 
do what he asks of it. It is an interesting point that the 
control technique for getting out of a spin has now been 
slightly altered 

Previously it was to put on opposite rudder and then, 
about two seconds later, to bring the stick forward. Not 
too far forward, as this leaves the aeroplane in a steep dive 
after the spin has been stopped, a decided disadvantage 
if near the ground. Now it is to put on opposite rudder 
and stick forward simultaneously, ‘‘ and with no apologies,’’ 
is the instructor said. It is permissible to put the stick 
right forward, although this is not 
necessary on a Tiger Moth. The 
reason for the change seems to be that 
the procedure is necessary with some 
of the advanced trainer types, the 
North American Harvard, for example, 
and so it is taught right from the start. 
A Tiger Moth loses about 300ft. per 
turn in a spin, but a Harvard between 
two and three times that height. A 
safe height for a spin in a Harvard is 
to start at 9,oo00ft. 

Though enormous numters of men 
have volunteered for the Royal Air 
Force, still more are required to keep 
a steady flow of trainees always going 
through the course. Volunteers, who 
must be between the ages of 18 and 33, 
should apply to the R.A.F. Section of 
their nearest Recruiting Centre 


COMPASS SWINGING : Getting the 

Tiger Moth correctly lined up on the 

base is the first step in adjusting the 

compass’ to ensure that it reads 
correctly. 
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Belgian Pilots’ “ Bag” 


iY ANY Belgians now in England are 
training to become R.A.F. pilots. 
Already their compatriots now serving in 
the R.A.F. have accounted for some 20 
enemy aircraft since the invasion of 
their country drove them to England. 


Youngest Solo ? 


B°2 MARTIN, 12-year-old Toronto 
boy, flew solo on November 9. He 
is believed to be the youngest to do so on 
the North American Continent, perhaps 
in the world. He has been taking in- 
struction for some time, and, after a per- 
fect landing with his instructor, was told 
to take off. He made two circuits, and 
landed successfully. 


With R.A.F. Compliments 
+ he R.A.F. have given the Greek 

Navy a useful Christmas box in the 
form of an Italian destroyer which they 
‘purchased ’’ at the price of a few well- 
placed bombs at Santa Quaranta. On 
imagines that the Greeks thought none 
the less of their present because it needed 
a few repairs before being recommis- 
sioned, for a plaque on the destroyer's 
bridge bears the inscription, ‘‘ Presented 
to the Greek Navy by the Royal Air 
Force.’’ 


Pukka Sahibs Lend a Hand 
PRIVATE aircraft factory which is 
to be established in India has re- 

ceived initial help from the Government 
of that country. According to a message 
from Delhi, the firm was helped in 
securing a site and also in obtaining 
necessary plant and raw material from 
Amcrica. 

The factory will be established with 
American technical assistance, and the 
Government of India has already con- 
tracted to buy its output. 


Parachutes in Canada 

ARACHUTES are being made in 

Canada at the rate of 500 weekly, 
it has been announced. [Two com- 
panies, Irvin Air Chute, Ltd., and Swit- 
lik Canadian Parachute, Ltd., are making 
practically the entire Canadian output, 
with the exception of housings and a few 
other small fittings. Approximately 
13,000 parachutes have been ordered 
since declaration of war, with about 
4,800 delivered. No shortage of 
materials has been encountered, but re- 
search is being carried on with a view to 
development of alternative sources of 
supply and of substitute materials. The 
majority of parachutes ordered for the 
Royal Canadian Air Force are of the 24- 
foot Service type, although some 28-foot 
training parachutes have been bought 


Sir Philip Joubert 
EWS that Air Marshal Sir Philip 
Joubert has been compelled, through 
pressure of more important work as 
Assistant Chief of Air Staff, to postpone 
for a time his broadcasts on air topics 
will have caused a real sense of dis- 


* 
a a 


FROM CALIFORNIA TO THE BATTLEFIELD : 





One of the Douglas DB-7As, the 


improved Boston, does a test flight over Santa Monica before leaving for England. 


appointment and regret to many thou- 
sands of listeners. But there is comfort 
in the hope that this deservedly popular 
series of talks may be resumed at a “ not 
far distant’’ date. 

Right from the start, Sir Philip's 
pleasantly informal chats on the wireless 
earned for him a universal appreciation. 
Many aspects of the war in the air which 
were a mystery to the greater proportion 
of the British public were explained by 
him in a simple, straightforward manner 
that could easily be understood by all, 
and he had a flair for selecting just those 
points which ‘‘the man in the street ”’ 
most wanted to hear about. 

By virtue of his rank and position Sir 
Philip was able to invest all he said with 
an authenticity that inspired complete 
confidence and, moreover, he had a 
pleasing delivery which may, perhaps, 
best be described by saying he was 
always ‘‘easy to listen to.’’ We shall 
all look forward to his promised return 
to the microphone. 


Per Film-star ad Astra 


RITISH film-star Laurence Olivier, 
who has been learning to fly while 
in Hollywood and has 140 hours in his 
log-book, is now on his way back to 
England intent, it is reported, on join- 
ing the R.A.F. Should he be accepted 
for service he might conceivably get to- 
gether with Ralph Richardson, who has 
been in the R.A.F. for some time, in 
forming the nucleus of a_ Film-star 
Squadron ! 


The Real Thing 


ERIAL film dramas which include 
4 scenes of mid-air combat have been 
produced on a number of occasions— 
**Hell’s Angels’’ and ‘‘ Dawn Patrol’’ 
were, perhaps, two of the most notable 
—and they never fail to thrill schoolboys 
of all ages from seven to seventy. But 
they were, at best, only fiction and one 
could let one’s imagination supply the 
excitement with the comfortable inner- 
knowledge that nobody was really being 
shot down in flames. The Ministry of 
Information’s film, ‘Fighter Pilot,”’ 
which was recently released, however, 
brings the grimness of aerial combat 
home to the watcher with stark realism. 
It includes ‘‘shots’’ taken by the 
cameras fitted alongside the wing- 


mounted Brownings of Hurricanes and 


Spitfires which come into action simul- 
taneously when the pilot presses his gun- 
trigger. 

Atmospheric conditions and vibration 
inevitably mar the purely photographic 
quality of these scenes, but this only 
serves to emphasise their authenticity, 
so that when one sees pieces fly off the 
wings or tail of the Nazi machine and 
smoke pour from one of its engines as it 
heels over to begin its fatal plunge, one 
experiences the grim satisfaction of wit- 
nessing the photographic record of an 
actuality. 


Canadian Trainers 


I ELIVERIES of 808 single-engined 
Fleet and de Havilland trainers will 
be completed by end of January, 1941, 
15 months ahead of schedule, according 
to an announcement of Munitions and 
Supply Minister C. D. Howe on Novem- 
ber 25 at Ottawa. Contracts originally 
called for delivery of 16 aircraft monthly 
from each ot the plants, with production 
to take 25 months from date of the first 
delivery, April 10, 1940. Mr. Howe said 
that 575 trainers had already been de 
livered. After January both companies 
will devote their entire facilities to the 
manufacture of other types of aircralt 


R.C.AF. Staff Reorganised 


REORGANISATION of the Royal 
Canadian Air Force headquarters 
was announced on November 20 by Air 
Minister C. G. Power This is a move 
to decertralise administration of the 


British Commonwealth Air Training 
Plan The change creates a new post 


of Deputy Chief of the Air Staff, adds 
two new divisions to headquarters at 
Ottawa and necessitates two additional 
members of the Air Council, for training 
and supply rhe Air Council under the 
new arrangement consists of Air Minister 


Power, president; James S. Duncan 
deputy minister, vice-president; Air 
V-M. L. S. Breadner, chief of air staff; 


Air Comdre. G. O. Johnson, deputy 
chief of air staff; Air Comdre. A. A. L 
Cuffe, member for air staff; Air Comdre 
Robert Leckie, member for air training; 
Air Comdre. H. Edwards, member for 
personnel; Air V-M. E. W. Stedman 
member for aeronautical engineering ; 
and Group Capt. S. G. Tackaberry, 
member for supply. 
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THE SLIP-WING FIGHTER 


A Startling Proposal : 


Composite Standing Patrol : Application 


to Existing Fighters 


By NOEL PEMBERTON-BILLING 
(Continued from page 525) 





MORE important application 
of the slip-wing is to the 
problem of bringing down 

the night bomber, surely the most 
vital problem of any at the moment. 
Although the very meagre figures of 
night raiders shot down do not make 
any distinction as to how many are 
due to the ground defences and 
how many to the fighters, it is fairly 
certain that most of them are due to fighter action on 
moonlit nights. 

The use of fighters at night is limited by the suitability 
of the weather conditions, the duration of their fuel 
supply, the danger of illuminating aerodromes at night, 
and the difficulties of finding enemy bombers in the dark- 
ness. 

All four of the fighter types at present in service with 
the R.A.F. are, or have been, used at night. The single- 
engined single-seaters, the Spitfire and the Hurricane 
have the high speed necessary to give them a reasonable 
chance of overtaking enemy bombers, but there are other 
limitations which have prevented their very extensive 
use. The small petrol load, which is essential to their 
high performance, limits their endurance to about two 
hours. This fact, when one subtracts the time in taking- 
off and gaining height and in returning to land, does not 
allow of a very long patrol. This short endurance has 
the additional disadvantage of requiring more frequent 
illuminations of the aerodrome. Their comparatively 
high wing loading must make them fairly difficult to land 
at night. 


The Two-seater Fighter 

The Boulton Paul Defiant two-seater fighter, although 
it must presumably have an even higher wing-loading 
than the single-seaters, as, despite its greater weight, it 
does not appear to have any more wing area, is more 
extensively used for night-fighting. Presumably this is 
because it can carry fuel for a longer period in the air. 
Its heavy armament makes it a very effective weapon 
when it does make contact with the enemy. 

To overcome the disadvantage of short duration, 
which must apply to all these small types, the Bristol 
Blenheim medium bomber, in both its long- and short- 
nose versions, has been modified for use as a fighter, and 
considerable numbers of these machines have been put 
into service. Although they certainly possess the 
ability to carry a large fuel load, and can also carry a 
crew of three and heavy armament, they do so only at 
the expense of speed. The top speed is 279 m.p.h. and 
somewhat increased in the newer versions. Even this 
later figure is only slightly greater than that of some 
enemy bombers and slightly below that of others. This 
means that it must always have an advantage in altitude 
or position before it can make an attack, and cannot 
hope to overtake the enemy once he is past, except in the 
case of some of the older and slower German types such 
as the Ju. 86 and Ju. go, or the necessarily slower marine 
types such as the D.O.18 and the He.115, which do not 
so frequently approach our shores nowadays. 


Last week Mr. Pemberton-Billing dealt 
with the slip-wing fighter, mainly as 
regards its speed relative to the slip- 
wing bomber. In this article he argues 
in favour of the type for standing 
patrol work at night, using a standard 
Hurricane as the fighter. 


The fighter has proved itself to 
be the only effective defence against 
the night raider, and it is only by 
increasing the ability of the night 
fighter to remain in the air and to 
find and overtake the raider that we 
can hope to take any toll of the 
enemy’s bombers. 

For patrol work the ideal is a 
comparatively large aeroplane with 
large, lightly-loaded wing to provide economical cruis- 
ing. It should carry a crew of two, together with fuel 
for from four to eight hours’ patrol. For the actual 
fighting, a small, fast single-seater is necessary to over- 
take and out-manceuvre the enemy. 

To effect in one design a compromise between these 
two so very widely differing in requirements is an almost 
impossible task unless the problem can be approached 
from an entirely new angle. The differences required in 
wing area and wing loading might at first suggest the 
use of some sort of variable area wing, but methods 
such as telescopic wings, besides being mechanically 
difficult if not impossible, do not provide sufficient varia- 
tion of the wing area to be worth their weight. 

Further thought along these lines finally led me to the 
solution of the Slip-wing Fighter. It consists of two 
components. One is a single-seater fighter of normal 
type, such as a Spitfire or a Hurricane, or a new type 
of the same approximate dimensions. The other is of 
entirely different type, being more of a power-glider than 
an aeroplane. It has a large wing and very low wing 
loading. It is provided with a light Gipsy engine, and 
carries a crew of two, together with flares, and a search- 
light if required. 

This machine forms the upper component of the com- 





An artist’s impression of how the Pemberton-Billing compo- 
site patrol fighter would look when taking off. 
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THE SLIP-WING FIGHTER 
(CONTINUED) 





The slip-wing fighter has been 

cast off, and the upper component 

has switched on its searchlight to 
show up the enemy bomber. 


bination, and would be built in 
the form of a strut-braced, high- 
wing monoplane with the engine 
arranged as a pusher. The two 
pilots would be in the nose, 
where one of them can operate 
a gymbal-mounted searchlight. 
This upper machine also carries 
radio equipment and jarge tanks 
of petrol and oxygen from which 
the fighter is fed whilst on patrol. 

The upper component has a 
steel skid structure which saddles 
over the fuselage of the fighter, and is attached to the 
top main longerons at four places coupled to a release 
gear. The two components thus form a biplane for 
take-off and whilst on patrol. Considered as a com- 
posite aeroplane, this forms the ideal type for patrol 
work. The large wing of the upper component reduces 


the wing loading to a fairly low figure, and thus enables - 


an economical cruising performance to be obtained. It 
has a total crew of three, enabling the patrol flying to 
be carried out in turns by the crew of the upper com- 
ponent, whilst the pilot of the lower machine can be 
resting, or even asleep. 

Economical Cruising 

For normal patrol work, the engine of the lower 
machine is used, running at less than half throttle, 
300 h.p. being sufficient to keep the lightly loaded com- 
bination afloat, even at great altitudes. 

When warning is received of the approach of enemy 
aircraft the fighter opens up his engine; the engine of 
the upper component, which its airscrew has kept turn- 
ing over, is started also. The pilot then presses the 
control knob which releases him from the upper com- 
ponent and goes into action as a fighter. He already 
has his height and a warm engine, together with full 
tanks for two hours’ duration or more, and is feeling 
quite fresh, as he has been resting during all the period 
of the patrol. 

Meanwhile the upper component can also assist. Now 
that it has released the fighter, it becomes very lightly 
loaded. If it is equipped with a searchlight it can use 
this to pick out the enemy bombers for the fighter. If 
the bombers are accompanied by their own defending 
fighters the slip-wing may be in danger of being attacked, 
as the light would make it easy to find, but it is not 
usual for bombers to be accompanied by fighters at 
night. Also the lightness of the upper component should 
enable it, if it has a sufficiently powerful engine, to out- 
climb enemy machines, and if necessary seek refuge at 
an altitude greater than they can reach. It might in 
any case pay to fit the slip-wing with a fairly powerful 
motor, so that it can fly at a speed somewhere near that 
of the enemy bombers and so keep them in the beam 
of its light indefinitely. 

As an alternative to the searchlight, it can carry para- 
chute flares to illuminate the enemy. Here, again, the 
ability to fly as fast as the enemy bombers would be of 
advantage on very dark nights, when’ it is possible that 
if the fighters did not succeeed in shooting down the 


jscm - 





enemy before he was out of the illuminated area they 
might lose him in the darkness. 

If the upper component has only a light engine it will 
be necessary, when cruising as a combination, to use the 
fighter’s engine, running at about 33 per cent. throttle, 
to supply the power, but if, for the purpose of giving it 
more speed, the upper machine is fitted with a more 
powerful motor, then the cruising could be done on this 
engine, the engine of the fighter being sealed and run-up 
at regular intervals to keep it warm. Possibly, if an 
exhaust lifter were provided to allow the airscrew to 
windmill fairly fast, this might keep the engine sufh- 
ciently warm. 

Fitting the upper component with more power would 
increase its weight considerably, and thus increase the 
load on the undercarriage of the fighter for taking off, so 
that if it were intended to use an existing type for this 
purpose the total veight might become too great. If the 
weight of the upper component can be kept to within 
3,000 Ib., as it most certainly should, it should be quite 
safe for a normal fighter to take off with this amount of 
additional load on its undercarriage. The fighters them- 
selves weigh about 6,000 lb., so that the load factor of 
4 on the undercarriage will be reduced to about 3, but 
as the loads incurred in take-off are never likely to be 
as great as those in landing, this factor should be quite 
sufficient. For landing the two components are, of 
course, S¢ parated. Once the fighter is released from the 
upper component, its duties are exactly those of a normal 
fighter, so that there are no tactical reasons why a stan- 
dard fighter should not be adopted. The fact that it 
already possesses its altitude and position before it 
begins to use its own fuel supply would enable a new 
type, specially built for this purpose, to be smaller and 
faster than existing single-seaters. It would be possibie 
to design a special slip-wing fighter with Merlin engine 
capable of over 400 m.p.h. 

Existing Fighters Used 

But the job could be done quite effectively by the 
Spitfire or Hurricane, and it is only purely practical 
considerations, particularly in the arrangements for 
attaching the slip-wing, that any difficulties are met with. 
The fuselage of the Spitfire is of duralumin stressed-skin 
construction. This would not be very suitable for taking 
the concentrated loads. It probably would not, therefore, 
be possible to utilise the Spitfire tor this purpose without- 
considerable modification. 

The Hurricane, however, is far more suitable Its 
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SLIP-WING FIGHTER 
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fuselage is built up on the traditional Hawker method 
of a riveted steel tube framework, with a light fairing 
added to form the external shape. This type of structure 
is far better suited to taking concentrated loads, and I 
believe that it would be possible to adapt this type for 
the job with very little modification. 

The early production models of the Hurricane had 
eight machine guns, a maximum speed of 336 m.p.h. at 
7,500ft., and two hours’ duration. On later models more 
power and heavier armament have increased both speed 
and fire power, so that, although it made its first appear- 
ance in 1933, the Hurricane is still a first-rate fighting 
machine, superior to anything that the enemy have yet 
produced. 


It would require very little time and material to borrow 
a Hurricane (an early prototype could be used if neces- 
sary) and build for it a simple wooden “ slip-wing ’’ with 
a 200 h.p. Gipsy engine. It would then be possible to 
make a fair trial of the scheme, and nothing short of the 
failure of this trial will satisfy me that it does not provide 
an effective defence against the night bomber. If I am 
proved to be wrong, then I have lost a few hundred 
pounds and the Government has lost a little material it 
has allowed me to buy. If it proves the success that 
tactical experience and design calculations prove that it 
should, then is not such a defence worth the risk of so 
small an outlay? Apparently the Air Ministry consider 
that it is not. 





THE TWO-STROKE DIESEL ENGINE (Continued from page 545) 


cylinders per unit cylinder volume, the lower the weight. 
This, taken to its logical conclusion, would mean a single 
cylinder unit, which was absurd. 

MR. JOHN NEILL remarked that the author suggested 
that the Junkers Jumo oil aero engine was in advance of 
anything in this country. It was interesting to note that 
the first German bomber brought down near Edinburgh was 
fitted with a Junkers Jumo using petrol. 

MR. A. ORTON was sure the author was on the right 
lines, and drew attention to the Kadenacy two-stroke 
system. Engines of this type with a b.m.e.p. of 142 lb. 
per sq. in. and 1,500 r.p.m. were working regularly without 
the use of any air pump. With air under a moderate 
pressure, 200 lb. pes sq. in. had been obtained. He was 
doubtful of the proposed increase in cylinder size and 
reduced r.p.m. compared with present aero-engine prac- 
tice. He thought it would lead to a decrease in b.h.p. 
per litre and b.h.p. per unit weight. 

MR. S. CAMM fully supported the case made out for the 
need for an intensive programme of research and develop- 
ment to produce a successful C.I. two-stroke engine. He 
agreed with the size of the proposed engine, thought its 
proposed form excellent, though it would be a great advan- 
tage if it could be made even shallower. He fully sup 
ported indirect cooling and felt that this would be the ulti- 
mate method. He thought the proposed oil cooler was 
inadequate, and suggested that a ducted cooling system 
as used on present aircraft was probably best. 

MR. A. GOUGE also thought the author had put for- 
ward an extremely good case for the C.I. engine, and that 
research on it should be actively pursued. The consump- 


tion of the modern petrol engine was in the neighbourhood 
of 0.42 lb./b.h.p./hr. while that of the contemporary C.I. 
engine was now about 0.38 Ilb./b.h.p./hr. Allowing for 
increased weight of the latter, the gain in range appeared 
small. 

With high wing loadings, take-off was extremely impor- 
tant. Did the author see the possibility of increase in 
take-off power from the C.I. engine, such as was possible 
with the petrol engine? 

He thought the proposal to instal the engine completely 
within the wing would prove extremely difficult. Pusher 
airscrews had their disadvantage, perhaps the most serious 
of which was a loss in the case of four-engined aircraft of 
approximately 15-30 per cent. of lift at take-off. 

DR. F. W. LANCHESTER completely disagreed with 
the author s dictum that the fewer and larger the cylin- 
ders (within definite limits) per unit total cylinder volume, 
the lower the weight per horse power. But Dr. Lanchester 
did believe that the diesel would win part of the field, at 
any rate, in the long run, and that the two-stroke was 
inevitable. 

Conclusions to be drawn from the full and lively discus- 
sion were that on the whole there was a general agreement 
that the two-stroke diesel deserved more intensive research, 
but the author had underestimated the mechanical and 
other difficulties to be overcome before a successful result 
could be obtained. 

As the author is building the engine he advocates, it is 
to be hoped that the medicine he will have to take on the 
way will not be so nasty as many of the speakers in the 
debate suggested it would be 





HANDELSSCHIFF HUNTERS: Bristol Beauforts as torpedo carriers are taking a heavy toll of German merchantmen. 
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FLOTATION OF AEROPLANES 


A Simple and Rapid Method of Obtaining the Flotation Attitude 


By J. A. MEDHURST, A.F.R.Ae.S. (of Short Bros. (Rochester) Technical Staff) 


has to deal is that of forced landings at sea. It is 

obvious that when a landplane is compelled to alight 
on water, it should float at least long enough to enable the 
passengers and crew to stand a reasonable chance of being 
rescued, or to make a safe escape using any marine equip- 
ment provided for the purpose. To ensure this it is neces- 
sary for the aircraft not only to have a fair margin of 
reserve buoyancy, but also that the flotation attitude 
should be such that personnel will not be in danger of 
being trapped and that egress is unobstructed. The reserve 
buoyancy should be at least 40 per cent., and it may be 
found necessary to provide some emergency flotation gear, 
or to modify parts of the structure to obtain additional 
watertight compartments, in order to make up for any 
deficiency. The designer should therefore determine in the 
design stage to what extent the aeroplane is buoyant, and 
the water line at which it will float, so that the structure 
may incorporate the minimum watertightness. 

The computation of the reserve buoyancy is compara- 
tively easy, but the determination of the flotation attitude 
presents greater difficulty. Considering each in turn the 
procedure is :— 

Calculate the buoyancy of each component part of the 
aeroplane, i.e., main plane, tail unit, power unit, main 
and tail undercarriages, fuel and oil tanks, structure, equip- 
ment, etc. By the summation of these obtain the total 
buoyancy, A, of the aircraft under forced landing con- 
ditions. 

If W=all-up weight of machine on landing (i.e., after 
jettisoning everything that should be disposed of in such 
an eventuality), then :— 


()*: of the problems with which the aeroplane designer 


A 


Reserve Buoyancy = WwW 1.0) X 100. 


The accepted method is by calculation, but as explained 
below this is not very satisfactory, as in practice it becomes 
more of the nature of an heroic estimate. Alternative 
methods will therefore also be considered : — 

(a) By Calculation :—Knowing the reserve buoyancy, an 
intelligent guess at the position of the waterline can be 
made. Calculate the displacement of the portion sub- 
merged and its centre of buoyancy. In accordance with 
the elementary laws of hydrodynamics, the weight of water 
displaced must, of course, equal the all-up weight of the 
aeroplane, and the centre of buoyancy must lie on a line 
dropped from the centre of gravity perpendicular to the 
waterline. If these conditions are not fulfilled, the assumed 
waterline must be adjusted and the process repeated until 
the correct waterline is obtained. 

In the case of an aeroplane with a completely watertight 
exterior a few approximations only should be necessary, 
but for an aeroplane with a fuselage, wings, and tail unit 
non-watertight to some extent, the process becomes pro- 
hibitive since the buoyancy of all parts of the structure 
and equipment below the waterline have to be calculated 
and corrected at each successive approximation. 

(b) By a True-to-scale Model :—The obvious alternative 
is to employ a true-to-scale model, but since this involves 
an accurate representation of the aeroplane complete in 
every detail, including structural detail and equipment, it 
will be appreciated that this is entirely impracticable. 
However, by representing each component part of the air- 
craft by a simple shape of equivalent buoyancy, a schematic 
model can very quickly be produced, the flotation attitude 
of which will approximate very closely to that of the full 
scale aeroplane. 

(c) By Buoyancy Model :—So far as the writer is aware, 
this method was first employed at Short Brothers. The 
manner of constructing a ‘‘ buoyancy model "’ and the pro- 
cedure to obtain the waterline are outlined below. 


Calculate the buoyancy and position of centre of buoy- 
ancy for each of the components of the acroplane, and 
prepare wooden blocks of corresponding buoyancies. If 
B=buoyancy of component, and the linear scale of buoy- 
ancy model is 1/m, then the buoyancy of wooden block 
B 
n* 
clear. For a certain aircraft numerical values are : — 

Weight of engine complete with airscrew hub, exhaust 

system and accessories=1,974 Ib. 

Taking the mean specific gravity as 5.25, 


A specific example will serve to make the method 


I, 
Buoyancy of engine = i 376 Ib. 
ta ) 
Volume displaced in water of density 64 Ib. per cu. ft.= 
370 
x= = 5.875 cu. ft. 
Using a model of linear scale }in. to 1ft., i.e., x full size, 
8 
Buoyancy of model= * fo cu, ft.=0.7344 cu. in. 


The most convenient form for the model is a cube, the 





3 

length of the side of which will be ,/ 0-7344=0.9020. 
The position of the centre of buoyancy measured per 

pendicular and parallel to the horizontal datum line 

for the aircraft is 9.6ft. forward and o.98ft. above the 

centre of gravity of the machine, for which the 

corresponding model dimensions will be 4.8in. and 

0.49in. respectively. 

Obtain a rectangular sheet of plywood and attach a 
supporting spindle through the centre of area. This repre 
sents the C.G. of the aeroplane. From it draw two lines 
at right angles,- these lines being considered as parallel 
and perpendicular to the horizontal datum line of the air 
craft. Immerse the ply sheet in water and add lead weighis 
around the spindle until the sheet remains in any position 
in which it is put under the water and does not tend to 
sink or rise to the surface. Hence the sheet now has a 
mean specific gravity of 1.0, its centre of buoyancy coin 
cides with the C.G., and when totally submerged it will 
have no effect on the buoyancy of the model for which it 
serves as a base. 

On the base sheet mark off the positions of the centres 
of buoyancy of the components relative to the C.G., and 
attach the wooden blocks to the sheet such that the centre 
of buoyancy of each block is coincident with the correspond 
ing position indicated on the base sheet. The model thus 
formed should then be balanced about the spindle, since 
this represents the C.G. of the aeroplane and must there 
fore be made the C.G. of the model. 

With the base sheet in a vertical plane, lower the model 
into,a tank of water. 

If We=all-up weight of aeroplanes on landing, the 


corresponding model displacement must be 3 Ib. In all 


probability the actual weight of the model, w, will be in 
excess of this, hence it will be necessary to support the 
WwW 

3 ) Ib. 

The waterline obtained is only a first approximation, as 
it will be found that, since the ply base is not totally sub- 
merged, it is affecting the flotation attitude. The positions 
of some of the lead weights used for balancing for correct 
C.G. may also be such that their buoyancies are entering 
into the result. It will be necessary to alter the shape of 
the ply base, and possibly to house some of the lead balance 
weights. By a process of trial and error it is not difficult 
to obtain a waterline that is dependent on the wood blocks 
only. This waterline corresponds to that at which the 
full-scale aeroplane will float. 


model by balance weights =(w — 
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A vivid impression of the great torpedo attack by Swordfish of the Fleet Air Arm on the Italian warshipsin Taranto Harbour. 
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CORRESPONDENCE 


The Editor does not hold himself responsible for the views expressed by correspondenis. 


The names and addresses of the writers, 


not necessarily for publication, must in all cases accompany letters. 


INVISIBLE VORTICES 
Black and White 


HE dark trail witnessed by your correspondent would be 
caused by the aircraft churning its way through cirro- 
cumulus or cirro-stratus cloud and making a tunnel through 
the ice particles. It occurs also when aircraft pass through 
lower clouds composed ot water vapour, but, in this case, the 
tunnel fills in too quickly for ground observation to be made. 

Such a trail can be made by an aircraft whether it had 
previously been making a visible vortex or otherwise. It is 
by no means a phenomenon and may be compared to the 
swift passage of fish through muddy water. 

In East Kent we have had several opportunities of observing 
the formation of dark trails, mainly when there has been cirro- 
stratus cloud present and the sky has had a murkiness usually 
preceding a deterioration in the weather. H. NICHOLSON. 


BUTANE AS A FUEL 
No Advantage Over 100-octane Petrol 


HE use of butane as a fuel for aircraft, as suggested by 

Mr. John W. Morrison, is not a new idea. [Exhaustive 
tests were carried out on liquid butane several years ago, but 
any advantages over higher boiling point fuels have now dis- 
appeared since 1o00-octane petrols became available. The 
calorific values and air fuel ratios of n-butane and iso-butane 
are very similar to the values for an average 100-octane 
petrol. Iso-butane has an octane rating of 100; n-butane is 
rated at 90. The remaining advantage of weight is quite sub- 
stantial but is partly nullified by the special lagged tanks 
which are necessary to prevent excessive evaporation of the 
fuel when the engines are not running. (B.P. for n-butane 
is —0.6 to —o.3° C.; B.P. for iso-butane is — 10.2° C.) 

The fuel consumption of 0.38 Ib./b.h.p./hr. given for 
neohexane would only be within the reach of a single-cylinder 
research unit with a higher compression ratio than standard. 
No modern aero-engine could give such an economical setting 
even on 100-octane fuel, and neohexane is rated at 94 octane. 
0.275 Ib./b.h.p./hr. on butane sounds even less likely. 

Butane is not available in any quantity in this country but 
methane (marsh gas) has already been suggested as a wartime 
fuel for automobiles. C. CAMPBELL, M.Sc. 


NOISE PRODUCED BY UNSILENCED AEROPLANES 
A Question of Synchronisation 


HAVE read with interest Mr. Campbell's article in Flight 

on the identification of aircraft by sound, and would like 
to record certain observations I have noticed that there are 
planes emitting a note of steady pitch and those emitting a 
fluctuating note. Single-engined planes emit a sound more or 
less steady in pitch, while two- and multi-engined planes are 
generally distinguished by a fluctuating note, rising and falling 
in intensity. This phenomenon is due to a slight variation, 
ie., alternate increase and decrease of the engine’s speed 
which, although not noticeable in a single engine, synchronises 
periodically with the speed of a second or other engine, caus- 
ing a more intense sounding of the note when the point of 
synchronisation is reached and falling off again as the syn- 
chronising speed is passed, as shown in the attached rough 
sketch. The points where the curves of each engine intersect 
are the periods of synchronisation, and therefore of maximum 
sound. 

The sounds emitted by two single-engined planes flying 
closely together is very similar to a twin-engined plane, and 
it can be said that at a height of 15,o00ft. to 20,o00ft. and 
over the only sound heard on the ground is the engine exhausts. 
A plane falling from a great height without its engine firing 


PERIODS OF SYNCHRONISATION 





z200 ROM 
NORMAL SPEED 


—_——_ No! ENGINE 
Gueceqeees No 0 ENGINE 


is inaudible until it reaches an altitude of about 10,o00ft., and 
then a whistling note is apparent which increases in intensity 
until the machine hits the ground 

Should it be desirable to eliminate the fluctuating sound of 
multi-engined planes, this might be done by electrically syn- 
chronising the ignition devices. 

1 trust these few remarks will prove helpful to those 
interested in this subject. REX DAINTY, 

Capt., R.A.F., R.N., Technical Dept., Air Ministry (Ret.). 


HABIT AND HIGH FLYING 
A Septuagenarian’s Experiences 


R. PEMBERTON-BILLING tells us that “* provided he is 

not required to do anything energetic, a man can con- 

tinue to breathe without any additional oxygen up to a height 
of about 15,000 feet." « 

It is, in fact, largely a question of individual physique and 
habit. Thus mountaineers, including the writer, can climb 
rocks easily unaided at this height. And I may add that 
during Alpine wanderings as a pilot I used to fly with comfort 
and enjoyment at 15-18,o00 feet, aware only of the charm of 
the splendid outlook. But then these wanderings were part 
of my daily life. 

Clearly, up toa point, habit secures adjustment in the robust 
of good lung capacity. Similarly, adjustment can be secured 
in another respect. Beginning to fly late in life, I noticed 
troublesome murmurs, lasting 2-3 hours, on descending from 
quite modest levels. These aural disturbances ceased later, 
giving place to the passing phenomena stopped by pinching 
the nose and swallowing. The organism had learnt its lesson. 

‘“‘A PILOT OF 74.” 

P.S.—On descending after a long journey at great height it 
is well to land carefully, circling fully the aerodrome. Habit 
has been interfered with and visual judgment may be impaired 


THE “SLIP-WING” SCHEME 
Independent Check on Performance 


T is now four weeks since the first of Mr. Pemberton-Billing’s 

articles on his slip-wing aircraft appeared, and so far there 
has been no criticism which cannot be answered 

The weight estimate appears to be reasonable. The appar- 
ently low weight of the tricycle undercarriage can probably 
be explained by the fact that the largest load factors occur 
during landing, when the aircraft is comparatively light. In 
any case, the errors in the weight estimate are not large enough 
to have much effect on the enormous disposable load which 
the aircraft could carry. 

The performance estimate also seems to be sound. In an 
independent check of the performance, I have obtained top 
speeds within 3 per cent. and horse-powers required for cruis- 
ing at various all-up weights within 10 per cent. of those 
quoted in the article. 

No doubts have been expressed about the method of assisted 
take-off. The method is very similar to that of the Mayo 
composite aircraft, except that the separation should be easier, 
owing to the powerful separating torce which exists at all 
speeds. Also the upper component of the P.B. aircraft is 
much less costly than the Short Maia. 

It is quite possible that some trouble will be experienced 
with controls at first, but few high-speed aircraft have perfect 
controls on the first flight. Undue heaviness of the controls 
at high speed could be reduced by the use of servo-tabs on 
the control surfaces, but if sufficient control cannot be obtained 
by this means, the use of hydraulic servos in the control 
circuits should overcome the difficulty. It should be remem- 
bered that during take-off and climb to operational height the 
controls of both components can be used, and that after 
separation a high degree of manceuvrability is not required 

Several correspondents have criticised the slip-wing bomber 
on the grounds that it could be shot down by slip-wing 
fighters. When it is realised that most long-distance bomb 
ing is done at night, and that the night-bomber is practically 
immune from attack by fighters, this sort of criticism seems 
rather futile. 

The only real fault ot the P.B. bomber is that it is not 
approved by the Air Ministry. No doubt the technicians of 
the Air Ministry, in their wisdom, can prove conclusively that, 
the slip-wing scheme will vot work, After all, they proved 
the same of V.P. airscrews, retractable undercarriages, split 
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(CONTINUED) 





flaps and long-chord cowlings. In the same way the Admiralty 
of the last war was convinced that the convoying of merchant 
ships was unsound, and when public opinion at last forced the 
adoption of the convoy system, there was only two weeks’ 
upply of food in this country. 

Let us hope that public opinion will rouse the Air Ministry 
into action, before large numbers of slip-wing bombers bearing 
the Swastika appear over our towns and prove the soundness 
of the scheme in a most unpleasant way. 


L. G. MORRIS, B.S« ENG.). 


SPEED OR ARMAMENT ? 
An Analogy 


ITH reference to Mr. Juckson’s letter, ‘‘ Speed or Arma 

ment? ’’ I should like to draw an analogy between the 
bomber protection problem and that faced by the weaker 
animals of a forest in which there lives a beast of prey. 

First, let us take the rabbit, who rélies on his speed to make 
good his escape, but is sometimés caught napping and at others 
is not fast enough. The ‘‘P.-B.’’ bomber corresponds to the 
rabbit. Secondly, the porcupine, whose prickly nature makes 
him an unpopular object for attack, but who could hardly hope 
to withstand a determined onslaught. The porcupine corre 
sponds to one of our modern bombers. Lastly, there is the 
tortoise, who is far too dignified to engage in a vulgar brawl. 
On the approach of danger he retires into his shell, in which 
he is perfectly secure against all attack. There is no armoured 
aircraft as a counterpart to the tortoise, but there is surely 
much to be said for it. 

The business of a bomber is to locate its target, drop its 
bombs there, and return home safely. The speed with which 
it can carry out this operation is immaterial, and I feel that 
too much attention is paid to this clay-footed deity which is 
for ever being appeased with sacrifices of disposable load. 

I visualise an aircraft with a cruising speed no greater than 
its speed of take-off. This would give it a maximum lift/drag 
ratio and enable it to carry a much greater load than a similar 
aircraft with a wide speed range. It would have no gun posi- 
tions to spoil the streamlining of the fuselage, and all vital parts 
would be armoured to withstand the direct impact of a 40 mm 


‘e 


cannon shell. The structure would be built more sturdily than 
in the present bombers, so that only a direct hit from an A.A 
shell would be likely to result in her destruction. I have in 
sufficient experience of aircrait to work out the proportion of 
the total weight which would be taken up by the armour and 
structural stiffening, but I feel that the disposable load of a 
large aircraft built on this principle would still be very much 
greater than that of the present bombers with the same horse- 
power, 

In conclusion, may I add my voice (small though it may be) 
to the sentiments expressed in Mr. Jackson's last paragraph ? 
It is far easier to make the powers-that-be accept a> fait 
accompli than a theory. rT. R. U. CROKER. 


SUB-CONTRACT DRAWINGS 
Production Problems in the Design Stage 
| FULLY endorse 


Production.”’ 

Coming to aircraft from the automobile industry, I am very 
surprised to see what scant attention is paid to possible. pro- 
duction problems in the design stage of a project, and this, 
coupled with lack of knowledge or experience on the draughts- 
man’s part, will keep down production and put cost up. 

These days designs tend to be approved and put into pro: 
duction almost before detailing is completed, so that, any 
attempt at a later date to improve the design for ease of pro- 
duction, and production by outside firms, will most likely 
involve the scrapping of non-standard gauges, tools, jigs and 
fixtures which have been made on the basis of the original 
design, and also start an endless stream of ‘‘ mods’’ which will 
in turn hold up the D.O. programme. 

To my mind, planning for production should start in the 
design office, or alternatively, if the design staff cannot cope 
with production requirements, the organisation should be such 
that it includes a department that will watch over production 
interests before actual production is commenced upon. 

Many man-hours can be thrown away in the design office by 
indifference to, or inability to appreciate, points affecting pro- 
duction, and as many more in the detailing stage due to lack 
of proper supervision and intelligent thinking 

*“ OBSERVER.” 


“Reamer’s’” comments on ‘“‘ Design and 


BOOK REVIEWS 


How-We Find Out, by Professor A. M. Low 5s. Nelson 


R ZSADERS of Flight need no introduction to Professor A. M 
Low, whose writings on a wide range of scientific subjects 
have always brought to bear a clarity of expression which 
makes even the most complicated matter delightfully casy to 
follow. In his latest book, How We Find Out, Professor Low 
has outlined the progress of man’s scientific knowledge and the 
process by which it has been and still is being achieved. While 
in no sense does he ‘‘talk down’’ to the non-scientifically 
minded, his book does not demand that the reader shall possess 
scientific knowledge in order to understand it. You may, for 
example, know nothing and have about the 
astronomer’s giant telescope, but you can hardly fail to be 
interested in Professor Low’s account of its development, its 
characteristics and its uses. In conclusion he points out that 
science is still an embryo, that we cannot yet even cure a 
common cold, and that ‘‘there will come a | 





cared less 


time when the 
finest aeroplanes which we have to-day seem little better than 
the collection of sticks, canvas and string which represented 
our first attempts to fly.’’ 
Squadrons Up! by Noel Monks. 12s. 6d. Gollancz 
N R. MONKS'’S book is the first to be written about the 
Royal Air Force in France during the winter of 1939-40. 
It is about the two fighter squadrons of the Advanced Air 
Striking Force and though there is sufficient material in this 
to make more than one book it must not be thought that this 
makes up the activities of the whole R.A.F. in France. For 
there was also the Air Component attached to the Army. 
As Daily Mail war correspondent, Mr. Monks was close enough 
to the fighting to have seen many intimate glimpses of the 
life of a fighter pilot and of these he tells. Very descriptive 
accounts of the air battles are given and of the pilots in them— 
which many people wish to read of but which the R.A.F, rather 
deplores. Quite rightly, no doubt, in case it should lead to 
the ‘‘lionisation’’ of a few men when, as everyone knows, 


the whole team: share in the work and the danger. Fighter 
pilots sometimes tend to get more of the limelight than the 
reconnaissance 2nd bomber crews. 

There is an illuminating incident about the collapse of 
France, showing how that unfortunate nation was sold fro 
the top: 

‘That very night we got an inkling that the French were going to 


pack up, though that was not to happen for two weeks. One of our 
bomber squadrons operating from a French aerodrome near Blois was 
ordered to bomb Turin, in Italy Half an hour before the bombers 
were due to start, the R.A.F. officer commanding asked the French 0.( 
to switch the boundary lights on for a few minutes while our bombers 
took off. The French O.C. apologised and said that his orders were 
that Italy was not to be bombed 


His escape from France is a vivid picture 








“France was collapsing about my ears as | walked tch-hike 
cycled, taxied, entrained and finally arrived at- Biarritz T 
Spanish frontier was an hour's drive away, but I could » in the 
because once, during the Spanish War of 1936-29, I hs d to write 
that I had seen forty Nazi bombers destroy the Basque f Guerni 
and with it 1,000 men, women and children I am g to-da 
where the English apologists are ho rushed into print and declar 
that the Germans did no such thing As if tl would! The Re« 


did it, of course 
An interesting book about one 


B. McA. F. 


phase of the prese 


The R.A.F. in Action. 7s. Od. Messrs. A. and C. Black, Ltd 
NV ESSRS. A. and C. BLACK, LTD., can be trusted to turn 

out a beautiful book, whether in colours or in half tones 
This collection of photographs of the Royal Air Force during 
the first year of the war up to their standard. There 
are 100 pictures in the book (a number of them taken by 
‘light photographers) and they have been exceedingly well 
chosen to illustrate all spheres of R.A.F. work. Besides the 
more obvious pictures of the operational Commands and their 
work, we also see views of training, the Observer Corps, 
Dominion and Allied airmen, the W.A.A.F., and aircraft pro- 
duction. A coneise foreword explains the main divisions of 
R.A.F. work and organisation 
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Royal Air Force and 
Fleet Air Arm News 
and Announcements 


U.S. Navy Blimps 


R training and patrol purposes the U.S. 

Navy have ordered six non-rigid airships from 
the Goodyear Aircraft Corporation. They are the 
first batch out of 48 blimps authorised, 


Duchess Inspects W.A.A.F.s 


HE Duchess of Gloucester, who is an Air Com- 
mandant of t W.A.A.F., visited Fighter 
Command Headquarters, and was received by the 
Air Officer C.-in-C., Air Marshal W. Sholto 
Douglas, C.B., M.C., D.F.C. The Duchess, accom- 
panied by the C.-in-C., inspected two duty watches 
of the W.A.A.F. Before having lunch in the 
W.A.A.F. Officers’ Mess, she visited one of the 


W.A.A.F. hostels and saw the girls at lunch. 
Afterwards the C.-in-C. conducted the Duchess 


through the operations room. 


Radio Mechanics 


Young men now have a chance to learn the 
expert trade of Radio Mechanic—in the R.A.F 
Formerly entry into this trade was reserved for 
skilled men; now a special course of training will 
be given to the right sort of candidate. The age 
limits are 18-30, and the standard tor entry is 
fairly high. A school leaving certificate or its 
equivalent is desirable, and applicants must be 
physically fit, and mentally alert It is a chance 
for the young man who is, perhaps, just below the 
standard for air crew duty. 


Temporary Naval Commissions 


NUMBER of men with experience as civilian 

pilots are required for direct entry in com 
missioned rank. For men under 28 at lerst 100 
hours’ solo flying experience is necessary; other 
wise they must enter as ratings and receive the 
full service training. A limited number of vacan 
cies also exist for men over that age but under 
45, who have 50 hours’ soic to their credit. These 
latter are required for employment in training 
squadrons. Application should be made to the 
Secretary of the Admiralty (C.W. Branch), Whit 
hall, S.W.1, giving age, experience and other 
qualifications. 


Field Award for Pilot 


ILOT Officer H. M. Stephen, D.F.C. and Bar, 
No. 74 Squadron, has received the D.S.O. as 
a field award ow the immediate recommendation to 
the King of Air Marshal W. Sholto Douglas, 
AOC -in-C., Fighter Command. This is the first 

D.8.0. to be awarded in the field to a member of 
the British Home Defence Forces. 

Pilot Officer Stephen has fought with skill and 
success in *practically every stage of the air war 
He flew again and again to the Dunkirk beaches 
during the withdrawal of the B.E.F. and he has 
been repeatedly in action during the battle of 
Britain He has destroyed more than 20 enemy 
aircrait, including five in one day 

Together with his Flight Commander, who also 
had already been awarded the D.F.C., he lately 
shared the honour of shooting down the 600th 
enemy aircraft to be destroyed by fighters operat 
ing from a single R.A.F. station 


The Faithful Friend 


The badge of No. 224 General Reconnaissance 
Squairon has a curicus history. It 
castellated tower with a serpent twining itself 
round the walls. Students of heraldry may re 
Cognise this as the arms of Otranto in Italy 
The Squadron was originally formed at Otranto 
luring the last war as No 6 Wing R.N.AS., 
and was renumbered 66 Wing R.A.F. in 
1918 It later became No. 224 Squadron {t 
was engaged in hombing Cattaro and Durazzo, 
and was disbanded in 1919. When the 
Squadron was se-formed in February, 1937, it 
Was suggested that the arms of Otranto, the 
Squadron's birthplace, should be adopted as its 


= 





_ 
< 


dge 
The Italian Embassy in London supplied details 
of th: design, and when this had been adapted 





LI@anr 


AVIATION 





TOO HIGH, TOO HIGH: 
the Fleet Air Arm’s land ships. 


557 


~~ 


Practising deck landings with a Fairey Fulmar on one of 
If the Fulmar had been at the right height the discs 


would have been held in the horizontal position. 


to the needs of the R.A.F. it was shown as a 
matter of courtesy to the Embassy When it was 
returned to the Squadron the copy of the badge 
bore the following signature Mussolini, Roma 
1938.” The Embassy had sent it out to Italy 
fo: august inspection Perhaps the Duce was 
mirigned by the motto at the base of the design, 
“Fedele ell’ Amico,” “ Faithful to a Friend.” 
The Faithful Friend” in the design of the 
badge is the serpent itself According to legend 
a princess imprisoned in a castle at Otranto 
was watched over and fed by a serpent until 
rescued by a local St. George 

Though faithfulness to friendship is not so 
characteristic, nowadays, of Italian serpents and 
others, St. George is still busy over the Straits 
of Otranto 


Polish Pilots Decorated 


procs pilots of the Polish Fighter Squadron 
of the R.A.F. were today decorated with 
the D.F.C. by the Air Officer Commanding-in 
Chief Fighter Command, Air Marshal W. Sholto 
Douglas, C.B., M.C F.C., at an aerodrome in 
the north of England, A fifth D.F.C. was 
awarded posthumously to a pilot who has been 
killed in action Altogether these five pilots 
have destroyed forty-four German aircraft and 
severely damaged others 
This is the first occasion on which a_ Polish 
lecorations for 
been awarded the 
Polish award for 





has received Briti 
gallantry The pilots have al 
Virtuti Militari, the highest 


LIGHTNING CONDUCTOR: Air Vice 
Marsha! Keith Rodney Park, who has 
commanded the R.A.F. Fighter Stations 
defending London and the South-East 
during the Blitzkreig. He has been 
appointed a Companion of the Bath 





valour; so have Squadron Leader R. G. Kellett 
D.S.0., D.F.C., the British C.O. of the Squadron, 
and former Flight Commanders, Squadron Leader 
J. A, Kent, D.F.C., 'C. and Squadron Leader 
A. 8. Forbes, D.F.C . 

The Squadron—No. 303—was formed at an 
R.A.F, Fighter Station on August Ist Within 
@ month it had become operational, and at onve 
took part in the defence of London During Sep 
tember the Squadron shot down more than one 
hundred German aircraft Two of its best days 
were September 7th and Jith On each day 
fourteen German aircraft were destroyed 

The Squadron traces its history back to 1919, 
when it was formed to help Poland in the war 


against Russia At the end of the war the 
Squadron returned to Warsaw It took part in 
the defence of Warsaw in September, 1939, and 


on the overrunning of Poland the pilots left the 
country, eventually reaching rance via Rou 
mania, Italy, Greece, and North Africa. In France 
the Squadron became dispersed, and fought in 
various sections of the Armée de IlAir The 
pilots reached England in June 


W.A.A.F. Recruits Wanted 


"HE demand for more and more 

operational units of the R.A 
vacancies for a large number of W.A 
Age limits are from 18 to 43 and 
taught 


training and 
F. opens up 
A.F. recruits 
if necessary, 


the selected occupation will be Clerks, 


cooks, telephonists, wireless operators and sick 
bay attendants are all wanted 

The work of the radio operators is specially 
interesting For this post younger women (up 


to 35) only are wanted A high degree of intelli 
gence is required and, what is very essential, the 
capacity to keep cool and a clear head under any 
conditions 


Award of Commendations 


"HE London Gazette of December 3, 1940, an 
nounced the award of commendations to Mr 


Norman Stanley Hook and Mr. Charles Turnbull 
r gallar service in connection with the Royal 
Air Force 
Mr. Hook, who is employed as a civilian mes 
senger on an R tation in S.E England, 


g an enemy air attack 
lant conduct and dis 





distinguished himself dur 
on the station by his g: 


regard for his personal safety His coolness and 
courage were a fine example to all about him 
Mr. Turnbull, who is employed in a factory at 


Guardbridge Fife rendered conspicuous service 
in a gallant attempt to rescue the occupants of 
an aircraft which crashed in a river near his 


place of employment 


Czecho-Slovak Decorations 


I R. BENES, President of the Czecho-Slovak 
Republic, visited an R.A.F. station in England 


and decorated Czech and British members of a 
Czecho- Slovak fighter squadron which had alread 
brought down 36 enemy aircraft in combats over 
his country 

Dr Benes, who was accompenied by General 
Mizbersky head f the Czrecho Slovak Military 





Cabinet. General Inger. Crecho Slovak Minister of 
National Defence and Air General Jamouscak 
Inspector Slovak Air Force first 
inspected conti { Czecho Slovak and British 
fighter squadrur of the Women's Auxiliary 
Air “orce le pinned the Czecho Slovak 
Military Cross « tunics of the airmen 

Four , the recinients were British Wing 
Commander A B_ Woodhall. Squadron-Leader D 

















tumitd 


THEY WILL SOON KNOW BETTER: New Zealand pilot trainees of the Fleet Air 
Arm being told why a northerly compass bearing is difficult for beginners. 
no good reason why they should turn their backs on Flight. 


Blackwood (English Squadron Leader of the 
Czecho-Slovak Squadron) and Flight-Lieutenants 
J. Jefferies, D.S.( and G. L. Sinclair 

Later, the Czecho-Slovak and British airmen 
marched past the President, who took the salut« 
The Czecho-Slovak squadron was led by Major 

X.” who holds the British D.F.C A number 
of the Czecho-Slovak airmen in the squadron 
which has fought with great gallantry in the 
defence of Britain, now wear the decorations of 
three nations—the Czecho-Slovak Military Cross 
th Britis DF and = the French Legion 
dt ilonneur and Croix de Guerre. 


Awards 


us King has been graciously pleased to ap 
prove the undermentioned awards in recogni 
tion of gallant conduct :— 





MILITARY CROSS 


P/O. (now F/O.) D. A. R. ELLiorr.—One morn 
ing in August, 1940, this officer was on duty as 
navigation officer in the operations room of an 
aerodrome during an intense enemy bombing raid 
The roof of this building was demolished, and a 
number of casualties occurred P/O Elliott, 
though slightly wounded and badly shaken, went 
to the assistanee of the wounded, removing the 
rubbie with his hands and directing the rescue 
party Being the only officer left of the operations 
room -taff, he organised a party to recover as many 
maps and documents as possible, and set up a 


skeletcn organisation in the signals office Going 
without food or rest, he acted as controller vil 





late at night, when he was relieved He showed 
great initiative and an exemplary sense of discipline 
and leadership 


MILITARY MEDAL 

Cet. B. JACKMAN.—When a severe bombing at 
tack developed at an aerodrome, Cpl. Jackman ran 
to a gun post which he knew was manned by a 
less experienced crew He retained one airman, 
1udi ordered the others to take cover He then 
operated the twin Lewis guns with great courage 
and determinaticn until the gun post was demol 
ished and he was severely wounded Cpl. Jack 


man's magnificent courage in the face of extreme 


anger merits the highest praise 








WILSON 
of the crew of a high-speed launch which 
d some fourteen injured men from three ships 
y which were burning furiously Later 
when attempting the rescue of personnel from tw 
planes which had fallen into the sea, the laur 
was attacked by nine enemy single-engine biplanes 
The enemy raked the launch with mach 


fire and three fires were started by incendiary bul 
— 





lets The wireless operator was killed, the man 


"t the wheel had two bullets through his cloth 
ng and ths master was knocked unconscious 


A/C. Wilson seized the wheel and kept control 
of the launch in the heat of the action until 
the master returned During the action a line 


fell overboard and fouled the propellers As the 
could not be cleared, A/C. Wilson, in spite of the 
rough sea, went over the side with a _ bowline 








REALISM: Sub. Lts. (A) of the 
R.N.V.R. learn the ins and outs of the 
Browning gun; or may easily do so 
since live rounds are apparently being 
used for instruction 
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The King has been gra 


Moxey, R.A.F.V.R. (Dt 


Aircrafuman Wilson was a 


SERVICE AVIATION 
(CONTINUED) 





that two unexploded bombs were embedded in 
an aerodrome Sqn. Ldr. E. L. Moxey, a tech. 
nieal intelligence officer employed at the Air 
Ministry, immediately volunteered to proceed to 
the site and remove them. though from the nature 
of his duties he was very fully aware of the risk 
entailed in such an operation One of the bombs 
exploded, cansing his death On Many occasions 
Sqn. Ldr. Mcvey had exhibited similar complete 


disregard of his personal safety 


0.B.E 
Fit. Ser. C. H. I. Woop 
L.A C. R. A. SUMMERS 
Early in September, 1940, a Blenheim aircraft, 
returning from a night operation, crashed and 
burst into flames in a field about 200 yards from 
where Fit. Sgt. Wood and L.A/C. Summers were 


working These two airmen immediately ran to 
the scene of the crash and saw that the pilot was 
lving unconscious under the tail of the bur g 
aircraft 

A first attempt to extricate him had to be aban- 
doned owing to the sudden explosion of ammuni- 
tion in the aircraft, but Fit. Sgt. Wood and 
L.A/C, Summers made a second attempt and 
this time suc led in dragging the pilot clear 
of the wreckage Unfortunately their gallant 
efforts were unavailing, as the pilot subsequently 

ed in hospital from head injuries received ia 
he rasl : 


17 
Prisoners of War 
TEXT of kin, if able to identify the men from 
+ the nformation published, are requested to 
se the Casualty Branches of the Services con- 
forwarding Regimental or any ot 
is the latest list 
r as received from enemy 
H. Vivian, Grayshott 
entire crew of Fit. Lt 
R. Weston, Belgrave 8 
E. Wilson 1 Ethelbert ( 
P/O. B. V Urwick Curwe 
land, Australia; P/O. J. R 
Abbots'es 











ath atty I ey St Neots 

P/O. G. ¢ Brown, Merronhill Park 

Sgt J. F Eversor Lewis Street, Matchor , 
Monn thshire Set. J. W Massey, Park Road, 
A berdeer Set T Pickering Crescent Road, 
Middlest wh; P/O. FI J. Clelland, Thor (7) 
Road, Worthing, Sussex; S M. J. Cowley, Coun 
cil Terrace, Eastington, Glos Set. E. Be son 
(?) Torpy Beaver Street Hull; Set _ < 


Dum phie (?) Larkhill Conway North Wales; 
Sgt. F. Phillips, Berkeley Road, Warley, Birming- 


Sgt. R. Nee, Lambsfold, Osset, Yorks; Sgt. D. HL 
Dunk, Hotel Empress, Bournemout! Sg 1 WwW. 
Mutch (or Light Turne re tedear \ 





The following corrected. names and addresses of 
British prisoners of war in enemy hands have been 
received from a German source 

Sgt. C. P. Fellowes (previously reported ag 
Followes Grimstead Lane, Lancing, Sussex; Sgt. 
J. F. Moyle (previously reported as J. F. Moir), 


Stourbridge Sturminster Newton, Dorset (pre 
viously reported as Stalbridge); Sgt D. Cain, 
Stoneykirk Stranraer Scotland previously 
reported as of Milma Estoneykirk 





$e 























































FIRST AERO WEEKLY IN THE WORLD FLIGHT, DECEMBER 26. 1940 


Licht 














Xe AIRCRAFT ENGINEER 


OFFICIAL ORGAN OF THE ROYAL AERO CLUB 





CE TURNE 


Blackhur 


AIRCRAFT 





Advertisements. DECEMBER 26, 1940 



























































SINGLE AND DOUBLE ROW RADIAL 


ts for civ 
d Taurus types a 


The design 


advantages, including 
SLEEVE-VALVE Elimination of maintenance routine 


plug and magneto servicing Marked reductic 


parts and spares 
= = if 
Exceptional fuel economy with decrea 


eedom from hot and cold corrosion 


for power, performance and nn, eae aie: seni, gate 


e@ risk 


THE BRISTOL AEROPLANE CO. LTD. FILTON, BRISTOL 
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Each time the sirens sound the 
“‘Alert”’ they should emphasise 
that both our fighting and home 
forces are continually on the alert. 








The David Brown organisation 

is ever on the alert in developing 
those products which will con- | 
tribute to victory and to our f 
i 
t 
t 





leadership in the markets of the 
“te world. 





: | All those interested in Gears 

' and Gear Units, Steel, Iron and | 
Bronze castings, Gear Cutting 
Plant, Tractors, Agricultural Im- 
plements, Jigs and Fixtures, are 
invited to collaborate with the 
“David Brown Organisation.”’ 





J eae oes | : Hight photograph. 
WORKS, BRANCHES anpd ASSOCIATED COMPANIES AT 
HUDDERSFIELD ¢ MANCHESTER ° PENISTONE ° LONDON ¢ LOCKWOOD ° MELTHAM 


INDUSTRY - AIRCRAFT - MAIRINE - AGRICULTURE 
a 
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S> Why experiment 


with sundry strips and packing pieces when there are 
available standard components in a range wide enough to meet 
all vibration problems? Each type in this range is the outcome 
of searching tests under all conditions of loading—4 oz. in 
delicate instruments to 6,000 Ib. in metal Stamping Presses, 
Exclusive design secures consistent service and long life. Is the 
solution of your vibration problem to be found in Silentbloc 
Anti-Vibration Mountings ? 
— “SILENTBLOC” 
A SILENCE i; >. Reg. Trade Mark 


SECURITY 
— *rivrit.e> 


<> 


OLUTION ANTI- oma’ « MOUNTINGS 


——— AiR 
WRITE FOR LATEST LISTS 


SILENTBLOC LTD. Telephone 


Victoria Gardens, Ladbroke Road, PARK 9821 
Notting Hill Gate, London, W.1!I (4 lines) 
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in TIPS or TIPPED TOOLS 


A HIGH GRADE BRITISH METAL FOR THE 
PRODUCTION OF BRITISH AEROPLANE PARTS, 
SHELLS, AND OTHER MUNITIONS OF WAR 


Advertisements 
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MORRISFLEX Flexible 

Shaft Equipment and REX 
Rotary Files and Cutters 

are now being produced 

in thee MORRISFLEX 
Factories at Birmingham 
and Rugby, thus offering 
a dual source of supply 

within the Firm. Use 

MORRISFLEX Equip- 
ment and REX Rotary 

Files and Cutters for 

Filing, Cutting, Polish- 
ing, Grinding and 
similar operations. All 

standard shapes and 

sizes are in constant 
production, and spe- 

cials are made to order. 
































B. O. MORRIS LTD., SHIRLEY, BIRMINGHAM. Phone: Shirley 1237. Works: Mid. 2432. ‘Grams: Morrisfiex B’ham. 














No fumes=no risk 
with this simple degreasant 


There are no poisonous or inflammabie fumes, no annoying precautions for 
the operator on health grounds with NEW SOLVEX degreasing. You simply 
dissolve-the NEW SOLVEX granules in boiling water and immerse the work 
in the cleansing bath. All oil, grease and processing compounds are brought 
away and, after a quick hot water rinse, the work is clean and bright for any 
subsequent operation. 


Nothing could be simpler, nothing more efficient. Write for a free sample 
now, 2nd see how it will fit in with your works production. 








Future supplies : | 
METAL DEGREASING COMPOUND 











are assured 














FLETCHER MILLER LTD * HYDE * NEAR MANCHESTER + ENGLAND 


On Air Ministry, Admiralty and War Office Lists «< Full inspection to AJ.D. requirements 


N 
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And nowhere paid for more heavily than in engineering. Those fine punches that 
need skilled and careful handling—that one slip that may mean loss of money and 
time, and an idle press on your hands. A Desoutter Die-set saves you those 
anxieties. It is a complete unit, can be taken off the press time and time again 
without losing any of its first-run accuracy. Because of the extreme accuracy and 
precise fit of the pillars and bushes, the two halves of the Die-set are always 
held in exact alignment. Work is cleaner and more accurate, there is no 


shivering, and the tools will last longer and give more work between re-grinds. 


eS TE 


Advertisements. 





ADVANTAGES 


1. With Desoutter Die-sets, skilled 
labour is not needed to change tools. 


2. If your tools are made by an 
outside firm, they can be supp! 2d 
mounted on the Die-set ready to go 
straight on to the press. 

3. The accurate alignment of punch 
and die means cleaner and more 
sccurate work. 

4. You'll get many more off between 
re-grindings. 

5. The ultimate life of the tools is 
much increased 

6. Changing over tools on a press is 
much quicker. 


SIZES 
$4 standard sizes are kept in stock, 
ranging in weight from 13 Ibs. to 


832 Ibs. All can be supplied with 
light or heavy tops and bases, or 
with light steel bases. 

PRICES 
Standardised pillar Die-sets range in 
price from £2.7.6 to £42.0.5. Quota- 
tions for special sets in 24 hours. 


SERVICE 


The majority of standardised Die- 
sets, pins and bushes can be supplied 
within 24 hours. 








Send for detailed Leaflet of Desoutter standardised Die-sets, Pillars & Bushes 











Desoutter Bros. Ltd. 


SPECIALISTS ALSO IN POWERFUL LIGHTWEIGHT PNEUMATIC AND ELECTRIC TOOLS 


Dept. B, The Hyde, Hendon, London, N.W.9. Tel: Colindale 6346. "Grams: Despnuco, Hyde, London 
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Biography of a Lockheed 


Behind every Lockheed airplane, large or 
small, stands a unique symbol of airworthiness. 
It is an accurate and authentic bound record of 
2,248 check-chart inspections covering each 
step of the airplane’s construction. 

As each operation is completed and exam- 
ined, an inspector enters its verification in this 
history, which becomes a permanent record in 
the company files...available to the purchaser 


LOOK TO 


at.any time. It assures every owner and every 
person who flies in a Lockheed that the actual 
physical construction of the airplane is as rigidly 
controlled as is the laboratory work and re- 
search that have developed it. That means low- 
maintenance and high-profit operation. 


LOCKHEED AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA, U.S. A. 
REPRESENTATIVES THROUGHOUT THE WORLD 


FOR LEADERSHIP 
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*PRESSURES UP TO 3,000Ibs./(_)” 


MAIN COMPRESSED AIR SUPPLY 
FOR GENERAL WORKS USE 


* Jor Comprested tur and Vacuum Installations 
for ak punpooses — consul — 


Lacy-Hulbert 


& CO, LTD: 
BOREAS WORKS - BEDDINGTON - CROYDON 


TELEPHONE: CROYDON 5504/5/6 | 
TELEGRAMS: PERCUSSIVE. CROYDON 

















ELECTRICAL EQUIPMENT 


for AIRCRAFT 


The BTH Company manufactures all kinds of 
electrical equipment for Aircraft, including :— 


Starting Equipments; Generators; Air Compressors ; 
Engine Speed-Indicators; Undercarriage and _ Flap 
Operating Equipment; Petrol Pump Motors; Mazda 
Aircraft Lamps for Landing, Navigation, and Interior Lights. 


BTH Electrical Equipment is fitted to 
many well-known types of Aircraft 





THE BRITISH THOMSON-HOUSTON COMPANY LIMITED. RUGBY. ENGLAND 
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Here you see Taylor-Hobson 
Electrolimit continuous strip 
gauges checking to close 
limits of accuracy the thick- 
ness of strip steel as it 


leaves the rolling mill, 





MAKING SURE 


From the rolling mill to the final assembly optical! and mechanical gauging instrument: 


are safeguarding the accuracy of vital components in our war production. 


Making sure at every step by gauging to limits of microscopic accuracy every 


inch of metal sheet, every nut and every bolt. 


Where so much depends on accuracy Engineers 
unhesitatingly stake their reputation on the unfailing 


reliability of Taylor-Hobson products. 


TAYLOR-Hospson 


(TRADE MARK) 
TAYLOR, TAYLOR & HOBSON LTD., LEICESTER, & LONDON 


Pitchford 
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In these very difficult times 


the Employees, Staff and Directors of 


Singer Motors Ltd. 


send oreetings and wishes to all 
old friends, all new friends 


and all future friends 
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he giant B.O.A.C. Flying Boat “Clare” 
comes to rest after another successful 
double crossing of the Atlantic made 
with the assistance of the 


SPERRY AUTOMATIC PILOT 


The Sperry Gyroscope Co. Ltd. 
GREAT WEST ROAD, BRENTFORD, MIDDLESEX. 


Telephone: Ealing 6771 (10 lines) 
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WOLFE AT QUEBEC. 


J saaenal COMPANY LIMITED | 


Wolfe's epic achievement was a splendid example of a bold policy 
boldly executed. 

lm this present strugg'e we wish to apply our resources to the utmost, 
= and to the common cause of Victory. 

’ Z ae We seek t> co-operate with firms of repute in the design and 
, i production of intricate aircraft and other units. 

Our specialities include Undercarriage Oleos ; Tail Wheel Units ; high- 
pressure Hydraulic Pumps ; high-pressure Retraction Mechanism ; high- 
— Flap Actuation; Tricycle Undercarriages; Fuel and Vacuum 
umps, etc. 


TURNER MANUFACTURING CO. LTD., 
Wulfruna Works, Moorfield Road, WOLVERHAMPTON 


: es MAKERS OF AIRCRAFT PARTS. 
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MASTER CONTROL 
CARBURETTER 


Incorporating three-stage Vari- 

able Datum Boost-Contro!l and 

two-stage Automatic Mixture 
Control. 


a0 
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THE HOBSON 
COCKPIT CONTROL 


(Interlocking Throttle and Mixture Levers) 


Incorporating as required, 

landi light levers, bomb 

and firing switches, fuel cocks, 

brake levers, V.P. propeller 
controls. 








47-55, THE VALE, ACTON, LONDON, W.3. 


"Phone : Shepherd’s Bush 332! 

















“SESTREL™ 


FOR YOUR GUIDANCE 





| 


HENRY BROWNE & SON LTD 
COMPASS SPECIALISTS 
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Why Ovaltine-the Restorative 
food Beverage- is your Best Stand-by 


I ELICIOUS ‘Ovaltine,” regularly carried by record-breakinz 
airmen in all the principal peacetime long-distance flights, was 
considered an indispensable part of the flying ration. 









To-day, under the far greater strain of active service conditions, ‘ Ovaltine’ is 
even more valuable. Preparatory to arduous flying, ‘ Ovaltine’ builds up reserves 
of strength, vitality and stamina. 





Again, after a spell of duty, ‘ Ovaltine” has special advantages as a restorative 
beverage, and for ensuring sound, revitalising sleep. On the advice of their 
Squadron Medical Officer many Pilots are now drinking ‘ Ovaltine’ 
regularly on retiring, to make certain of a good night’s sleep. 





The restorative qualities of ‘Ovaltine’ are largely due to the eggs used in its 
manufacture. Obviously no food beverage can be fully restoring unless this 
property is derived from its 
ingredients. 


As a restorative and ‘ 

oy food beverage 

*Ovaltine’ is unique. Make | 4 I 

it your constant standby. Ova tine ablets — 
for Eating 


Never ‘take off’ without a supply of ‘ Ovaltine’ 
Tablets. They provide the sustaining and 
revitalising nutriment of ‘ Ovaltine’ in a delicious 
and convenient form. ‘ Ovaltine’ Tablets—for 
eating—are 100 per cent. concentrated nourish- 


Mess Secretaries are invited 
to apply for details of special 
packings and prices of 
*‘Ovaltine’ which are avail- 
able to H.M. Forces. Write 
to: A. Wander Ltd., 
184, Queen’s Gate, London, 











a7. ment and the most desirable emergency ration 
available. Ask for ‘Ovaltine’ Tablets at your 
Canteen. Two handy sizes, 4d. and 1/3d. 
2! I 









































Model No. 2 B. 


OO: ARAL A AN 


=  Centreless Grinders 
) ARTHUR SCRIVENER LIMITED, BIRMINGHAM, 24, ENGLAND 
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SA Nz Smith 
occasionally 


... but he was such a good fellow that his business 
partners overlooked his occasional lapses — they 
could afford to. 


But now that Mr. Smith is in the Army — in 
fact, Gunner Smith, ‘Number Seven’ on Sound 
Locators—his new colleagues are all those human 
beings within a radius of many miles whose safety 
depends on his unfailing accuracy. 






Occasional lapses can no longer be afforded. 


THE SAVAGE SOUND LOCATOR TRAINER 
has removed all uncertainty from the training of 
this vital personnel. It does four things in the 
best and surest way :— 


|. Immediately detects the recruit de- 
ficient in binaural sense so that no 
time is spent in profitless training. 


2. Gives continuous, economical and 
progressive instruction indoors, on 
a moving source of aircraft sound. 





3. Provides the only means of regular 
“refresher’’ practice to personnel 
one already in the field. 
“its 
| \ 
QA =) 4. Gives a continuous and permanent 
,__ record of the operator's accuracy. 


PLEASE SEND FOR FULL PARTICULARS TO 


T & O 


W ATF O R D 


MAKERS of the SAVAGE SCANNING SEARCHLIGHT 


(rc 


You are assured of a good deal when you deal with 


HENLYS 


England's Leading Motor Agents. 


1-5, PETER STREET, MANCHESTER 2 


Telephone: BLAckfriars 7843 
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IF YOU WISH TO SELL 
YOUR MODERN CAR 


FILL IN THIS FORM AND POST TO-DAY 








Make of car 

First Registered H.P. 
Mileage 

Price required 

Name 

Address 


Phone.............. 
This involves no obligation. 

















ANODISING SERVICE 







U 
AsinB . e 
proc winiey is not merely invaluable 
\ r y . . 
aio, \ but indispensable to all 


aa \n wm, us - 
ov enquites Jengaged in the ...... 
°) 


AIRCRAFT INDUSTRY 


WOLVERHAMPTON : BIRMINGHAM : LONDON : 
Bilston 41711/2 Midland 5801 /2 Gulliver 4433 
Birmingham New Road, Bath Row Whitcher Place, 


anesfield Wolverhampton Birmingham. Rochester Rd. N.W.! 





ANOD/SER:S O THE A/ROERAFT 
WOLVERHAMPTON -BIRMINGHAM : 
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Britain, 
Christmas 1940 


DAY 


Chen spake hollp: 

“J am fierce and jollp, 

F will have the masterp 

Gn landes where we go.” 
(15th Century Carol) 





F¥7/ /f- | Ly 
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able 
all cia - 
The staffs of F. A. Hughes & Co., Limited and Magnesium Elektron Limited send 
‘RY to all their friends the Compliments of the Season and wish them good luck in 
; the days that lie ahead. 
Ww. 


, ELEKTRON 
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The FAIREY “Swordfish” 


Taranto 1940 





Ah 28S, 
Bree Seok! 


“GLADIATOR” 
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LRIBRAMAR 6 C* *’ SHEFFIELD. 3 fiom 














In Production for the R‘A‘F by LOCKHEED at Burbank ° California 


CUNLIFFE-OWEN AIRCRAFT LIMITED « | 


CONTRACTORS TO HM GOVERNMENT 


ENGLAND 








Flight, December- 26, 1940 


i lying-round th , 








EN who have been reared to night 
flying from their first few hours of 
dual instruction take it in their stride 


naturally. 


lf night flying is delayed until an 
advanced period in a pupil's training, he 
has to learn all over again to fly «his 


aircraft in new and strange conditions. 


The tricycle undercarriage takes the 
difficulty out of night landing and permits 
night training to commence right at the 


beginning. 


Tricycle fighters and bombers are in 
full production and tricycle fighters 


and bombers need tricycle trainers. 


The OWLET is the tricycle trainer, 
fully equipped for night and day flying. 





ENERAL AIRCRAFT LTD... THE LONDON AIR PARK. FELTHAM. MDDX 
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RMSTRONG | 
IDDELEY 


CHEETAH ENGINES 


ARMSTRONG SIDDELEY MOTORS LTD. (BRANCH OF HAWKER SIDDELEY AIRCRAFT CO. LTD.) 


S 6i6 
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A Fixing or Joining Problem ? - 


Whatever methods of fixing or joining 
you are using, it is more than probable 
that the Bostik Man can show you how 
the job can be done with a Bostik joint. 
And, not only done efficiently but even 
more quickly and more economically as 
well. 

Should you be using Bostik already, the 
Bostik Man will advise you of the latest 
developments in its use as the Bostik 
Technical Service is constantly discovering 


PCC eee eee eee ehieow ene « 


new solutions for adhesive problems. 
So_ on any question of adhesion, especially 
where unusual materials are used and 
where resilience and water resistance are 
required, call in the Bostik Man. But call 
him in early — whether the job is at the 
working model stage or on the drawing 
board. 

A postcard to the address below will place 
him at your service, or if it’s a question of 
time,you can’phone himat Leicester 20175 
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call 


in the 


A & «. € Tr i JOINT IS Tight ane |//atotight/ 


B.B. CHEMICAL co. ty 2 Ulverscroft Road, Leicester 
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COMPACT, LIGHT WEIGHT, RELIABLE 







e @ 
MAGNETO 
N° N°2 


@P) unvercarriace 4 


INDICATOR «6; (CC N 


| aa . OFF oe 


av 
© maf OFF ~ OFF 





MASTER SWITCH 





C.4987 





A unit controlling current supply 





to the undercarriage indicating 

system and incorporating a sliding 
Oo QV UNDERCARRIAGE @¥ 

bar for interlocking the ignition INDICATOR 

switch. This device ensures that ON y FF 

the indicating system is always NL Ny 


in circuit when the engine is 


switched on. 


Doe VAY T vf 


fam: ea) aircraft 
- electrical 


— pore 
g switches 
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DOWTY EQUIPMENT LIMITED, CHELTENHAM | 4 


Associated Companies: DOWTY EQUIPMENT LTD., 3320 Ontario Street East, MONTREAL 
DOWTY EQUIPMENT CORPORATION, 41-28 Thirty-seventh Street, LONG ISLAND CITY, NEW YORK 
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AIRSPEED OXP@RD 


for night flying training 


Pee FP E Boo £593 «4 Ll Fee s. Eee SNe See ee Ne 





























Fuicut, Dec. 26, 1940. Advt. viii. 


Just as the Schrader 
tyre valve is standard on 
all aeroplane tyres so 
Schrader Airline Equip- 
ment is being widely 
adopted in connection 
with aircraft con- 
struction. In workshops where pneumatic power 
is used the Schrader Quick-Acting Coupler enables 
every operative to “plug into air” where he 
wants it, when he wants it. This gives the 
airline a flexibility which reduces the moves on 
repetition work and speeds up _ production 


all round. 





Incidentally there is a Schrader “ Trutest ’”’ Gauge made 
specially for pressure-testing aeroplane tyres. Calibrated 
5 to 30 lbs. in units of single pounds. Write for details. 
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Schrader 
for hand operation and 


Blow Guns Tz. 


mechanically controlled 
air blasts are also dealt 
with in this interesting 
Catalogue. Send for a 
copy to-day. 





A. SCHRADER’S SON, Division o/ Scovili Mig. Co. 829, TYBURN RD., ERDINGTON, BIRMINGHA 


B lo mW Va lves for Please send Catalogue of Schrader Quick-Acting Couplers, Blow Guns /ndustria! Blow Valves et 
of “* Trutest"’ Gauge 
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SPECIALISTS 


in the design and manufacture of 


PRESS TOOLS, FIXTURES 
AND SMALL 
TOOLS to the 
AIRCRAFT 
INDUSTRY 


FULLY AJ.D 
APPROVED 





LEYTONSTONE JIG s 2 TOOL tr. 





9 ee RST a 


30 








The charge for advertisements in these columns is 

3d. per word, minimum 4/-. Each paragraph is 
charged separately. Special rates: Situations 
Wanted only, 2d. per word, minimum 2/-, Ad- 
vertisements for Auctions, Contracts, Patents, 


Legal and Official Notices, Public nnounce- 
ments, Tenders, 3/- per line. Each issue 
closes for press first post Friday. Insertion 


in a particular issue is not guaranteed, and advertise- 
ments too late for a particular issue or crowded out 


joer 


CLASSIFIED ADVERTISEMENTS 


will appear in the following issue unless we are 
otherwise instructed. Series Discounts. — 
Particulars on application. The Proprietors are not 
responsible for clerical or printers’ errors, although 
every care is taken to avoid mistakes. All ‘advertise- 
ments must be pre id. Cheques and Postal Orders 
made payable to FL LIGHT ™ Publishing Co., Ltd. 
and crossed. Notes cannot be traced if lost in transit. 
ey must, therefore, be regarded as being des- 
patched at sender's risk. Alternatively, they may be 


DECEMBER 26, 


1940 





sent per registered post. Box Numbers. — For 
the convenience of private advertisers, letters may be 
addressed to numbers at the offices of “ FLIGHT.” 
When this is desired, the sum of |/- must be added 
to the advertisement charge, which must include the 
words * Box 000, clo" F ight.” * Address for replies, 

* No. 000, c/o* FLIGHT,’ Dorset House, Stamford 
Street, London, S.E.1." The Proprietors retain 
the right to refuse or withdraw advertisements at 
their discretion. 
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BRIAN ALLEN AVIATION LTD. 
Distributors of 


‘TIPSY’ & ‘ STINSON : 
AIRCRAFT 


Furopean Distrid:aors South rn Distribuiors 
STINSON TIPSY 


LONDON AIR PARK, HANWORTH, MIDDX. 
Feltham 2237/8. 


TIPSY 
AIRCRAFT CO. LTD. 


feltham 2237. (Under Licence from Fairey Aviation 

Co,, Ltd. Hayes, Mdx.) 

HANW ORTH, MDX. 
SLOUGH. 








Sales : 
Factory : 





WAR TIME 
ENGINEERING 
TRAINING 


A vocaticnal training com- 

A By) bining with it the essential 

= Gre me practical experience _ in 

— Aeronautical Engineering 
required for entrance to the 


FLEET AIR ARM 


(Maintenance Section) 





R.A.F. 
THE AIRCRAFT INDUSTRY 


(Production and Repairs of Service Aircraft) 


(Ground Section) 


Students accepted from school-leaving age. 
Specially adapted short courses for men 
with some engineering experience. Full 
particulars from the Principal— 


COLLEGE OF AERONAUTICAL 
ENGINEERING 


COLLEGE HOUSE, PRINCE'S WAY, 
WIMBLEDON PARK, LONDON, 8.W.19 











The World’s Largest 
and Greatest 


School Teaching 
by the Postal Method 


offers sound instruction in Aeronautica! Engineering, 
Aeroplane Designing, Fitting and Rigging, and Aero- 
Engine Fitting and for the Ground Engineers’ Licences, 
Categories A, B, C and D, and the Membership and 
Associate Membership Examinations of the Royal 
Aeronautical Society. Send for our special booklet, 
** Aeronautical Engineering.” it is 2 mine of valuable 
information on how to win promotion and better pay. 
And ict is tree. So are the wi'ling services of our 
Advisory Departments. Write .o 


INTERNATIONAL 


CORRESPONDENCE SCHOOLS, Dept. 182, 
(ntcrnationa) Buildings Kingsway, London, W.C.2 


FEELING COLD? 
FORGET IT! 
Secure a Japanese Pocket Stove (4” x 23” 
x §”), velvet covered, with carbon fuel for 
84 hours heating. Perfectly safe. 
3/9 post free. Extra fuel 1/9 per box. 
Supplies limited. 
Ga. & R. B. SMITH, LIMITED 








62, ROBERTSON STREET, GLASGOW, C.2. 





AIRCRAFT FOR SALE 


ws. SHACKLETON, Ltd., wish to remind their 
numerous clients and all others interested 
in the sale or purchase of aircraft that they are 
stiN actively operating as hitherto, and all enquiries 
will be given their usual prompt attention. 


OLLOWING Our Last Week’s Advertisement, we 
would particularly draw the atteation of all 
Fiying Schools within the British Empire to the 
Avro “ Cadet” Aircraft. These 27 machines, with 7 
spare engines, also spares and jigs valued at £4,000, 
sufficient to service the aircraft for at least two 
years, are available at an exceptionally low price. 
This offer undoubtedly represents a unique oppor- 
tunity to purchase a fleet of reliable training air- 
craft, which are well equipped and in first class 
order, together with a complete stock of spares at 
an unrepeatable price. 


ABLE Us for an F.O.B. London Price (or C.1.S. 
Your Nearest Port if Preferred) and for further 
particulars if required. 


j E Would Also Point Out that We have a 
Large Selection of Aircraft of Many Types 
Which We Can Offer; 
requirements. 
W. 8. SHACKLETON, Ltd., 175, Piccadilly, Lon- 
don, W.1. Telephone: Regent 2448. Alterna- 
tive address: The Willows, Bisley, Surrey. Tele- 
phone: Brookwood Surrey 3142. [3604 


CONSULTANTS AND ENGINEERS 


Ww: SHACKLETON, Ltd., Aeronautical Con- 
sulting Engineers and Merchants; aeroplanes 
and motors purchased, packed and delivered to all 
parts of the world,—175, Piccadilly, Loadon, W.1. 
Tel.: Regent 2448-9. Alternative address: The Wil- 
lows, Bisley, Surrey. Telephone: Brookwood Surrey 
3142. [1759 
h ALCOLM & FARQUHARSON, LTD., Aircraft 
4 Agents; associated with R. MALCOLM Ltd., 
Aircraft Metal Workers. 


Enquiries invited.—601, 
Bath Road, Slough, Bucks. Tel.: Slough 23231. 


let us have details of your 


HOTELS AND ACCOMMODATION 


IS MAJESTY’S FORCES Will Be Welcomed 
During Leave at the Tavistock Club, 37-40, 
Tavistock Square, W.C.1. Eus. 2775. Special terms, 
6/6 room, bath, breakfast. [0156 
| OYAL OAK HOTEL, Keswick-on-Derwentwater, 
heart of English Lake District, offers restful 
holiday to Air Foree Personnel. First-class accom- 
modation at reasonable charges. [3561 


MOTOR TYRES 
i ULLS New Dunlop, Michelin, Goodyear, ete.; 
also new clearance and remoulded tyres at 
great reduction.—Write, stating size, or call at: 


Bulls Rubber Co., Ltd., 173, Shaftesbury Ave., 
W.C.2. ‘Phone: Tem. 1747. {0173 


PACKING AND SHIPPING 
R: rt J. PARK, Ltd., 143-9, Fenchurch St., 
B.C ‘Phone: Maasion House 3083. Official 
~~ aad shippers to the aircraft industry. [0012 


TRAINING 


{,XPERIENCED Navigator Coaches by Post in 
Navigation and Mathematics to Royal Air 


Force requirements.—Box 4666, c/o Flight. (3594 
TUITION 

Ww has the mathematics I learned at school 
got to do with flying?—Send postcard to 
Tenex, Calverton, Woodside Avenue, Beaconsfield, 
Bucks. [3614 
JILOTS, Observers and Air Gunners (R.A.F. and 
Fleet Air Arm). Special rapid home study 
courses in the essential branches of mathematics. 
For full details of this scheme apply or write 
B.1.E.T. (Dept. M.5), 17, Stratford Place, London, 
W.1. (3591 


TIME RECORDERS 


| TAFF Time Checking and Job Costing Time Re- 
ecorders (all makes) for quick cash sale; ex- 
ceptional condition.—Box 3783, c/o Flight. (0040 
MIME Recorder Card Racks. Prompt delivery for 
any size or quantity.—Shepperd Metal Pro- 
ductions, Ltd., 129, Farringdon Road, E.C.1. Ter. 
1811. [3502 


AERONAUTICAL 
TRAINING IN 
WARTIME 


is full of great possibilities to every 
Student. There is no better Aero- 
nautical Training than that furnished 
by The T.1.G.B. which has enabled 
so many men to achieve success in 
the Aircraft Industry, in the R.A.F. 
and in the Examinations cf The 
Royal Aeronautical Society. 


Qualify now by home study with the T.1.G.B. 
T.1.G.B. STUDENTS HAVE GAINED 


19 FIRST PLACES 


in the Royal Aeronautical Society’s Examina- 
tions (A.F.R.Ae.S. and A.M.1.Ae.E.) 
Write TO-DAY for “The Engineer’s Guide to 
Success ”’—Free—containing the world’s widest 
choice of engineering and aeronautical courses— 
over 200—including Aeronautical gineering; 
Aircraft Design; Aeroplane Structures ; Aircr: 
Construction ; Aero Engine Design ; Construction; 
Operation and Maintenance ; 3 Aerodynamics ; 
Aerial Transport ; Aerial Navigation; Meteorology, 
Aircraft Materials, etc., and which alone gives the 
Regulations for Qualifications such as A.F.R.Ae.S., 
:M.LAe.E., Ground Woes <4 "Navigators, 
Pilot’s “‘B” Licence, A.M.1.Mech.E. 
C. & G., ete. The T.1.G.B guarantees training 
until successful. 


* ALL INTENDING TO ENTER THE R.A-F. 
* As Ground Engineers, Wireles: Operators, 
Navigators, Observers, can study at home with 
The T.IG.B. for these technical duties. 
Details on application 


Deeeasseeeeeeseseeeeseeerssseeeeseeesessseecesenl 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
37, Temple Bar House, London, E.C.4 


COMBINATION FLYING 
SUITS 


heavy fleece lined, fur 
collar, zip front, legs, 
etc. In super quality 
fawn gabardine. 
5/- and ~e - 
AF. PATTE 
re ATHER CO AT 
finest quality full 
chrome, lined heavy 
fleece, zip map pocket, 
£6 6 





SHEEPSKIN FLY- 
ING BOOTS, zip hom, 


Covered finest willow calf . .. B4- 
(Purchase Tax included.) 


You can order through the post with every confidence, a 
our stocks are safely stored in various localities to prevent 
‘slocation of business. 


Write for fuity illustrated Catalogu? pos! free. 


D. LEWIS «: 


2") 
124, GT. PORTLAND ST., LONDON, W.1. 


No other London address 
Tel. : Museum 4314. Tele. : Aviakit, Wesdo, London. 
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’ PERSONAL ee IRCRAFT Works Manager, small company en- 
emmy | PE Sergeants’ Mess, R.A.F. Station, Cottesmore, | J} FACTORY TRUCKS gaged on aircraft salvage in East Midlands, 
send their best wishes for Christmas and the| ff require capable man to take charge Of salvage and 
Year to all Sergeants’ Messes at home and frIMMEDIATE SALE reduction.—Write full particulars, experience, salary 
1 of the R.A.F., Fleet Air Arm and Dominion required, ete., to Box 4719, c/o Plight. (3609 
“4 Forces. (3610 ae Goes am sat bm ge Ay Gate on LARGE Aircraft Co. requires Pr if 
a an jate dispona Setenthe Lf : ; ires a incipa r 
HE Engagement is Annouaced Between Pilot suitable for use in a large hin, 4A. its training establishments. The dutics om 
d 4 Patric Rhodes Godby, R.A.F., younger 20 lars case type wooden trucks with castora sist of the control of school workshops, the arrange- 
e of Mr. and Mrs. M. H. Godby, of Christchurch, Capacity 50 cubic feet per truck. | ment and supervision of atademic work and the 
:. Zealand, and Honor Mary, eldest daughter of Price - £6/0/0 each | appointment of staff. Aircraft experience and aca- 
d sonel H. W. H. Tyler, M.C., D.L., and Mrs. 40 small cage type wooden trucks without | demic qualifications are of advantage but per- 
“ vier, of Grey Roofs, Vadby, Leicester. (3608 castors. Capacity 26 cubic feet a sonality and the ability to control men and boys 
t (TAFF and Members of Southern Aircraft send 70 box type wooden tracks without will be considered of greater importance.—Reply 
Greetings and Good Wishes to all Pilots, R.A.F. castors. Capacity 26 cubic feet track. to Box A.L. 646, Samson Clark, 61, Mortimer 5St., 
jad Me -— of the Aircraft Industry, at home and 25 oes : cesnces 0/0 each Ww.1 [3612 
overseas e know you are all doing your utmost a ee, oe — cee 7 
i» bring back the jollier times of pre-war days in — Capea = ee wt SITUATIONS WANTED 
AL Eyiation, and you can count on us to do our part. These trucks are ali second-hand but are in good condition. } 
(3615 Dimension chet hes will be supplied upon request Readers are advised that restrictions now 
SITUATIONS VACANT Write to —Department DP. r in operation prevent the insertion of : 
t N SANGAMO WESTON LIMITED ogy am applying for Situations in : 
; t reraft Ind 
Readers are advised that restrictions now Gress Cumbetige Reed, Gaield, $0esleren for Sudan cael pa MU ; 
in operation prevent the insertion of and Salesmen. H 
advertisements offering Situations in the ana a“ . : : 
ai Aircraft Industry, other than posts for cage ees 
~ Managers, certa 44 grades of Clerks, and thy Inspector Desires Change, A.1.D. proce 
—- Salesmen. dure; 14 years’ aircraft experience.—Box 4717, 
0 Flight. 136 
led € [3606 
in ‘KILLED Artistic Model Makers Urgently Re- R EQU I R E D | we - or Superintendent aircraft assembly 
LF. S quired for Work oa Important Air Ministry desires post, the North preferred; excellent 
The (ontract at Factory near London Area.—Write, PRODUCTION MANAGER references.—Box 4721, c/o Flight. (3613 
aad ame CS ee and salary required, at for large Aero Works — pies, os im gl an tavern 8 oe maura’ goto and 
AL a, 1 . ; 5 : : . in command, wants useful job { an sheet, e 
= ge ot get fag me previous experience in large cellent references.—Box 4665, c/o Plight ee . 
i cto: 2) S and; a cants us : . 7 oo 
. ve sound knowledge of aircraft production from Machine Shop and control ~~~ — requires yo Assistant or 
dail to complete machine and be tactful and well ; ; “ met Inspector or similar position of scope. 
ES wed to handling labour; good opportunity for right of Labour essential.—Write Ex A.I.D. 4 years’ aircraft, 10 years’ general inspec 
- nan.—Send full details of past experience, age and stating previous experience tion. Fully experienced in aircraft construction, 
ymina- alry, to ) Box 4718, c/o Plight. (3607 : ’ engines, instruments, flight sheds, etc., and com 
.) = = Ric — to Box No. 4720, c/o Flight, plete knowledge of A.L.D. procedure; N.W. area 
*] referres Sox 4735, ¢ Pligh 136 
vide to ‘ FLY! N 6 Dorset House, Stamford St.. as 5 GM, slo Suge —_ 
widest — 
arses SQUIRREL’ London, S.E.1. 
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SOCKETS, RING 


2500 Guaranteed Patterns 
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NORTH EASTERN 
AIRWAYS LTD. 


RSH 


The Compliments of the Season 
ZED 


— TO ALL OUR FRIENDS. 
WE ARE NOT “IN THE 
AIR” TO-DAY BUT HAVE 
“COME TO EARTH” 
AND BUSY REBUILDING 
AND REPAIRING AIR- 
CRAFT THROUGH OUR 
SUBSIDIARY COMPANY 
MARTIN HEARN LTD. 


oa 


Address: Somewhere in England 





LER 22S FFF SS 




















Write for list No 94 
, and 31/32,. Haymarket, London, S.W.|I 
Phone or write: JENKS BROS. LTD.. Britool Works, Bushbury 
‘Phone : 31281 WOLVERHAMPTON, Eng. ‘Gr Jenbro.” Telephone: Abbey 7496. 
Northern Office : Victoria Chambers. South Parade. Leec y 
“Phone : 26779 
LESBRAAY AYE 





or 





22 S.W.G. or 10 S.W.G. and gauges between of 
Multicore Solder —all have three cores of non- 
corrosive Ersin Flux—send usa card for a free 
sample and details of this A.I.D. and G.P.O. 
approved solder. 


MULTICORE SOLDERS LTD., BUSH HOUSE, LONDON, W.C.2 
Tel: TEM 5583-4 = "Grams: DUSTICKON, BUSH, LONDON 





LTD. 








A:-1-D APPROVED 


SHEPPARD 
& BENGOUGH 


PROCESSES 


PREVENT ; 
CORROSION 


OF ALUMINIUM AND ITS ALLOYS | 


; . ; } BLACK AND COLOURED ANODISING | 
Lye HOUR SERVICE 


NO CONTRACT NEED BE HELD UP 


RING US TO COLLECT 


Contractors to 
War Office, Admiraity, Post Office and H.M. Office of Works 


MARK 


















TRADE “aNOoDYSE’ 


BRITISH ANODISING LTD. 





OFFICES AND WORKS: ‘Station Road, Merton Abbey, London SWF 


GRAMS: ANODISING, WIMBLE. LON 
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DECEMBER 26, 1940 


REMOVES 


HICH 
TEMPERATURE 
STOVED 
ENAMEL 


‘CELLULOSE 
WITH LEAD FILLER 


FRENCH POLISH 
VARNISH 

& THIN COATS OF 

PAINT in ONE 

APPLICATION 





This world-famed stripper is guaranteed 
acid and alkali frec, non-inflammable and 
non-injurious to eyes, skin or clothing. 
It works rapidly and thoroughly, strips 
down to the bare wood, metal or glass in 
one application, and, being non-volatile, 
does not dry up or leave a sediment. 


Usable to the last drop. 


It has been used for many years and with 
entire satisfaction by the British Aircraft 
and Automobile Industries. 


If you have not yet tested this time- and 
labour-saving product, please write to the 
Creators and Pioneers of Neutral Paint 
Removers in this and any other co untry : 


QUICKSTRYP CHEMICAL CO. LTD. 


20-22, Wilton Street, Bradford. 


We dea/ exclusively in Paint Removers. Ask for descriptive leaflet of our Products. 


Ton Economy ude QUICKER STRYPE 
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For 


PLEADING AIRCRAFT 


Ager. FOREMOST FOR 
* RELIABILITY IN QUALITY 
STRENGTH AND LIGHTNESS 
SIMPLICITY IN CONSTRUCTION. 


J.J. HABERSHON ESONS LID. 


MOLMES MILLS, ROTHERHAM 








ELEKTRON 


MECISTERED TRADE MARK 


DURALUMIN 


REGISTERED TRADE MARK 


MANUFACTURED IN 


RODS, TUBES, 
FORGINGS, WIRE, 
STRIP, SHEETS, 
SECTIONS, STAMPINGS 





oN ms 
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(Reg stered Trade Mark) 


JAMES BOOTH |: 


ARGYLE STREET WORKS, BIRMINGHAM. 7. 


PRPRS SLETTER 
Pr Bch Es BOOTH BIRMINGHAM BMTLEVS SECOMD PHRAL WILE RE URIOW 


tLEPHONE - TELEGRAMS — CODES - ABC Sik LOM FO 
FAST 12 























TECHNICAL 
PLATINGS Lid. 


FOR 


ANODISING 


AND 
ECTRO- 
ATING 


TOOLCRAFT LTD. 


FOR JIGS 
FIXTURES 
PRESS TOOLS 


AND 


PRECISION 
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SIMMONDS 


We continually seek new inventions and products in mechanical DEVELOPMENT 
and aeronautical engineering for development and production by fae) 410): Fale). 


the manufacturing Companies of the 


SIMMONDS GROUP Ena 


throughout the world. 


TUBES, SECTIONS 


FUEL & OIL TANKS, LB. PARKES & CO, a oees: 
CASTINGS, A.G.S. PARTS, STATION ST. WALSALL 


AND IN ALL COLOURS 





LIMITED 


Strand: London-WC 2 


A.D. Ref. 748353/38 
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y, cast in one 

‘ piece toA.1.D. 
requirements 
Established 1892 


LUPTON & PLACE LTD., BURNLEY 














For a clean, clear-cut impression insis: 
on MEERLOO Steel Stamps always 
Made by experienced craftsmen 
from the finest British cast stee! 
they give complete satisfaction. 


SETS OF LETTERS & FIGURE 
STAMPS. Large Stocks of all 
Sizes for Immediate Delivery. 


E 


74 LONDON ROAD, NGSTON-ON-THAMES 


























TUFNOL 


Regd. Trade Mark 


THE MATERIAL OF UNLIMITED USES 














E.uison INsutaTions Ltp., PERRY BARR, BIRMINGHAM, 22 





TIME 1s ow 


YOUR S/DE 


Every minute yields full re- 
sults when work is organised 


by the aid of 


weve wr sos Gledhill Brook 
ome TIME RECORDERS 





GLEDHILL-BROOK TIME RECORDERS LTD. 
Dept. 37, Empire Works, Huddersfield. 














BARREL PLATING - 
by BRAILEY 


Laid out for quantity production of barre! plated parts, 
with nickel, cadmium, silver, zinc, tin, brass and copper 
Air Ministry Authority Reference 5/6708 '35 


BRAILEY ELECTROPLATERS, LTD -SPAW ST-CHAPEL ST-SALFORD-Mer3 













Flight, December 26. 1940 8 Advt 
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May success attend the 


ARASASA RASA SASASATAS 


efforts of all Officers 


RAEI BEE EAE RAE IEE EEE EAE EE AE EEE IE TE IER TE TEAS TEAC IE AEA, 


and Men of our gallant 


Royal Air Force until 


victory crowns their record 


of valiant deeds. 
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mPasy Limit Dorset House, Stamford Street, London, 8.E. 
NE phere r: Gordon rt oy ee Inpu: A. H. 
Co. 


Tus Corrwa LL Press Lrp., 4, —_ Garcen, ry" 6.E.1 
u w ler Xo. Can oy Gordon & Gotch, Lid 
Sons (8.A.), Ltd. Unitep States: The International News d 


“ Flight ” e ikcutan Avs ac ANADA: rial News Co; 
Sours yok _d oa A Agency, Lid., Wm. Dawson ed as Second Class at the New York ‘ B.A., Post Office. 
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